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SAMSON COMPLIMENTS 



The Arkansas City Milling Co., say: -The 50.i1.ch Samson James Left 
doing our work in fine shape, and we consider il by far the be-t Wheel in the mark 
your \\ heel is, it will work a governor, and this is more llian many will do." 

Fred. W. Allen, Middle Granville. V V., says; ••The Samson 30-inch Who 
rim about 12 hour-, a dav since, and it has proved more than satisfactory. 1 think sonn 
to ii. Vou may refer any parties to me." | Flour and Feed Mill. 1 

1$. V. Boeder, Georgetown, Ky., writes : "Allow me the privilege of expressing a few thoughts on your Samson 
Water Wheel. Under 7 feet head water, 11 runs live double sei of rolls, making 05 barrels of flour every 24 hours and 
.Inve- one corn roll, grinding 20 bushels of meal per hour, and runs other machinery, using one-half gate of water. I 
think it is the grandest water wheel I ever run. I have run some si\ other makes and 1 think you have a 50 per cent belter 
wheel 111 every respect. 1 have been milling for 40 years, having charge of some of the largest Mills in the IT, S." 

.lolni B. Wilholte & -Son, Wilhoite. Tenn., write: •The 50-inch Samson Wheel is now sei and runs our 40 
barrel lull Roller Process Mill. 10 it^ propel speed and capacity with half gale undei 4 feel head. We do not believe 
there is a wheel of its size made, using the same amount ol water, thai will ei|iial it The gates work easy, and sland al 
any opening without fastening. We think too much can not be »aid of ibis wheel. We hive used several other wheels, 
but none to compare with this." 

Geo. A. Pierce, Gen, Mgr. City Mills Co., Columbus, Go., -jw '-After thinking and weighing the 
matter carefully, I finally bought your Wheels. I am mure than satisfied with the.,. They are today doing work that 
would surprise you. (Three large Samson Wheels.— J. [.. &Co.| 

B. C. Olieal, Wild Goose, Tenn.. says; ••The Samson 26-incli Wheel purchased of you is as good a wheel as I 
, in saw three to four thousand feet of lumbei per dav ; I can run two 50 ow gins an I a jO-inch coin mill at 
same lime, with one-half gale, under o feel working bead. I can'l >ee how much better one could wish." 

A. M. Ksler, Gem, Idaho. "We have been using for nearly a year one of your improved double discharge mining 
wheels, to inches diameter, under 90 ft. head. It furnishes power to run all ol our concentrating mill machinery, with a 
daily capacity of 80 tons of hard ore, which we intend to soon increase to 120 tons daily, and we consider that the wheel will 
tarnish u> ample power to run the whole mill with increased capacity. We I elieve i the best water wheel made." 

(Jauies I.eftel Water Wheels. Built by .lames Cettel & Co.. gprlofffteld, Ohio.) 
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PR K FACE 

This I'amphlel contains most of the important matter, published by us ; 

io considerable new matter suggested by our recent extensive trade, and 

>le to publish in a hand-book as much as we desire ; but wc aim to include t 

respondents. Some years ago we printed a pamphlet of 160 pages, 68 of wdiieh " 

ers of our Water Wheel, giving size of wheel, head-water, and kind of factory. It enumer: 

ir Leffel Wheel. The present edition omits all matter of this character. 

An entirely new feature in Water Wheel tables is introduced ; which is exclusively on 
pari- of horse-powers are omitted where practicable: especially in the larger powers of t 
fractional part is retained, the nearest proper fraction is substituted for the decimal, renderii 
itood by a large class of our correspondents. The professional engineer in I ase of extensive 
leeimal lorm. Our large experience with the general user of wheels, convinces us that this 
. late the simple and practical character of our new method of recording the horse powers. 

We have printed heretofore a large number of testimonials of the highest character, but our want of space will adm 
a few extracts only of the several thousand letters now in our possession. Those given herein arc brief, but show the goo 
feeling of our partrons, towards the excellence of our work, and iis satisfactory performance. 

INTRODUl TORY REMARKS. 

• Several members of our firm ha%. In experience, extending through a period of more than fort 

years Tiny have witnessed the evolution of the Turbine, from the crude paddle Wheel to ils present State of pei 
Section. The simplest earK i ' ind flutter Wheels, which utilized only the impuUiv 

action of the water. • 1 by the simpler styles, of reaction Wheels, mostly on horizontal shafts; amon 

which in this country were the Parker, Rose, and others. I In, ijpe was soon ..led by the Fourneyron, Fontaine 

and other foreign Win . Is. Improvcm i <-.| m tin- i ountry. and -ome old theories of their action e» 

ploded by such practical men as |.. ii ( I.i. ■ n,l no .. tl.. piimiph oi pressure, and reaction. 

Previous to James Leffel's radi,i ,u ,, d three classes ; viz., th 

outward, the downward, and tl t he direction ol water emerging from th 

buckets, when placed on upright -halt-. James Left'el quickh appreciated the utility, and practicability of uniting and in 
proving at the same tune, two of the best form-. 1'c rfecting his idea through extensive, and tedious experiments with variou 
modification-, lie obtained a Wheel, consisting ol two Wheel- united into one. It comprised a combination of a central, an 
a downward discharge Wheel ; thus developing the world-renowned and justly celebrated lames Leffel Double Turbine. 

Coi-vright. ,894. „v The James Lh, IHI. JAMES LEFFEI. * CO., Sl'KINtJFIEI.H, OHIO, I. S. A. 
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Improving a Water Power. (Measuring Streams.) 
The first thing necessary is to know the amount of head and fall 
that can be secured. The next step is to ascertain the quantity of 
water the stream affords. The quantity of water can be closely esti- 
mated by the following plain suggestions and the illustration on pre- 
ceding page. Use a board long enough to reach across the stream, 
with each end set in the bank. Cut a notch in the board, deep enough 
to pass all the water, and long enough to reach about two-thirds 
across the stream. The bottom and ends of the notch B in the board 
should be beveled on the down stream side, leaving the upper edge al- 
stream, most sharp. The stake E, should be driven in the bottom of the 
several feet above the board, on a level with the notch B; this level 
being easily found, when the water is beginning to spill over the board. 
After the water has come to a stand, and reached its greatest 
depth, a careful measurement can be made of the depth of water over 
the top of stake E. Such measurement gives the true depth of water 
passing over the notch, because if measured directly on the notch, 
the curvature of water would reduce the depth. The line D is a level 
from the bottom of notch B, to the top of stake E ; while the dotted 
line C represents the top of the water, and the distance between th< 
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r the top of the board 
fact it passes behind it — the reader is supposed to look through the 
board and the post. The surface of water after passing below the 
board, should not be nearer the notch B than ten inches. Neither 
should the nature of the channel above the board, be such as 
to force or hurry the water to the board ; but should be amply wide 
and deep, to allow the water to approach the notch quietly. If it 
passes the channel rapidly, it will be forced over the notch and a larger 
quantity will pass, than the table indicates. 

The weir table herewith gives the number of cubic feet of water 
passing per minute, over the notch for each inch in breadth. The 
figures I, 2, 3, etc., in the first vertical column, are the inches 
depth of water over the weir ; the first or top horizontal line is 
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Weir Table, 1 to 25 Inches. 
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MEASURING WATER ON OVERSHi 



ilt obtained 

number of inches of breadth the weir 

Suppose the notch in the board is twenty inches wide ; 
and the water at the stake E, $'/ 2 inches deep; in the first 
column find the figure 5. Follow the horizontal line of fig- 
ures until a vertical column is reached containing % fraction 
at the top. The square where these two columns meet will 
contain 5.18 (five and eighteen-hundredths) cubic feet. This 
is the quantity of water passing for each inch in width ; since 
the supposed weir is twenty inches, this result must be multi- 
plied by 20, which gives 103.6 (one hundred and three and 
six-tenths) cubic feet per minute. In this manner the water 
passing any width of weir, of any depth from I to 25 inches, 
can be easily calculated. 

An important matter in measuring small streams, is the 
possibility of damming or holding the water, and using it a 
part of the time instead of constantly. If the water is held 
for twelve hours, and the whole quantity used in the next 
twelve hours, with the supply that the stream affords in the 
same time, the power of the stream would be doubled, for the 
twelve hours, and give a better effect than if used constantly. 
This method may appear simple, but we request that parties 
give us the depth, and width of the water over the weir 
so we can make the calculations ourselves. Always state 
whether storage room can be had to hold the water part of 
the time, especially if the stream is a small one. 

Measurement of Large Streams. 

the simplest methods is to ascertain the mean velocity of 
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stream in feet per minute; next ascertain the area or cross 
r product will give the required quantity afforded by the stream. The velocity 

lies into the stream. The time they are passing a given distance can ue ascertained, 
it must be remembered that the velocity is the greatest in the centre of the stream and near the sur- 
, and that it is least near the bottom and sides. It is best to ascertain the velocity at the centre, and 
from this the mean velocity can be estimated, as it has been reliably ascertained by experiments, that the 
mean velocity will be 83 per cent., or about four-fifths of the velocity of the surface. 

section may be estimated by measuring the depth of the stream, at a number of points at 
equal distances apart, as seen at points « t /-, c, </, etc. Measure the depth at each of these points, add all 
of these together, then multiply their sum, by the distance in feet between any two of the points. In 
driving these stakes, the first one on each side should be half the distance from the edge of the water to 
the stake, that any one or the other spaces will measure; the two end or half spaces together, amounting 
to one whole space. Having obtained the cross seclion of the stream in square feet, and also the mean 
velocity of the water in feet per minute, the product of these two obtains the quantity of water, that the 
stream affords in cubic feet per minute. 

Measurements of Water on Overshots. 1 Set fagc 5. ) 

The illustration shows another method of measuring water in a stream. This plan 
where the overshot wheel i- in u--e. when the weir method can not be employed. It consi 
the opening of the gate, that lets the water upon the overshot wheel. The gale may be raised a 
at letter A, and the measure can easily be taken at the top of the capsil shown at the leiter 15: 
line at Bis flush with the capsil when the gate is closed. When the gate is opened the line c 
rises, and gives the measuremem of the opening, if the bottom of the gate rests flush with 
chute or spout. The length of the opening or gate is shown at letter C. These 
in inches, may be multiplied together, the product gives the aggiegate number of square inches open- 
ing. Both of these measurements should be accurately made. The next matter is the depth of water 
in the forebay, over the floor or chute, as shown at letter I). Tins depth of water gives the velocity with 
which the water issues, through the gate opening upon the wheel, and this velocity must be multiplied into 
the number of square inches opening that we have already obtained. The table herewith gives the depth 
of water in column 1), from one to forty inches. Column K slums the spouting velocity per second in 
inches and decimals of an inch — column F the number of cubic feel discharge per minute, for each square 
inch of opening, under each of the head pressures in column D. 

Supposing the opening in the forebay gate to be 48 inehe- long, as seen at C ; and ; inches wide, as at 
A or B, and the depth of water I) in the forebay. 28 inches. To find the quantity of water discharged, run 
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Built r.\- James Leffel & Co., Sprixgfield, Ohio. ; 

down column 1> until you come to 28 inches; then across to the column F, and you will find 13 241 three and twenty four 
hundredths cub.c feet of water discharge by an orifice I inch square under 28 inch head. The area of the ..pening 48 by - 
inches, when multiplied gives 144 square inches ; this number multiplied by 3.24 gives (466.561 lour hundred and'sixtv-si* 
and fifty-SH hundredths cubic feet, that the opening will discharge per minute. This is the actual and not the theorem a; 
discharge. 

Measurement of Water by Miners' Inches. 

This is another method of measuring a small stream ; but a miners' inch in different mining regions does not always 
measure alike. We may say, however, that one square inch of opening under a head or pressure of 6 inches above the 
opening, may be taken as a standard of measure. When the opening amounts to a small number of miners' inches the 
discharge per minute for each inch will be a trifle less than one and a half cubic feet, but for larger openings when lillv to 
a hundred or more inches can be had, the quantity will slightly exceed one and a half cubic feet per minute for each 
miners inch \\ hen parties speak of miners- „ u he-, they should give a description of the kin. I uf miners' inch they have 
in v.ew. The measurement over the opening differs ,n different mining regions; and each depth or kind of miners' inch 
will discharge diflerently. 1 he six inch depth is one that is quite generally employed. 

James Leffel & Co. {Historical.) 

n,,m?" C< 7 men ™S ! he manufacture of the James Leffel Wheel, in 1862, two of the present active, prominent and leading 
members of our hrm. bough,, set and put into r r. ,. „nl operated the first ,on,ple,c small iron Leffel Wheel. Immedi- 
ately after completion of the mill and power plan!, driven b, this Letfel Wheel, both of said parties became connected with 

le hrm ol James Leffel & ( o. One of these parties at the same time, becoming equal partner with lames Leffel, and was 
given the general superintendence and management ol the nianula, ture and sale of the wheel, thus placing the business on 
a thoroughly practical, and successful commercial basis. This member of the firm of James Lellcl \\ Co'., originated, de- 
signed and ,„a,l.. the first sketches and drawings, for the firs, illustrations used, in showing the principal methods of apply- 
ing the Lend Wheel to various kinds of work. Phis same party is now the head of our concern, and his designs and 
, lus,ra - J"-» allu.led to, are st,|] ,„ ,,„, | c-ion, a,„l are', he property of our firm and company. We also have 

is original sketch and tracing ol the seiui.sp, r .il casing, from which our hrm has developed the horizontal -haft I luuble Dis- 
charge type of wheel, now so successfully and so extensively introduced and made by our works. 

The James Leffel Water Wheel. 

The James Leffel Turbine stands before the public, a thoroughly reliable water wheel, it is no doubtful experiment 
the original and present designs have shown under practical lest, the Rreatest economy of water at an average "ate 
opening, also the greatest durability, strength and ease of management Thirty-two v,;in of diligent study and prai nil' 
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A common habit of the incompetent is 
originate themselves. Many makers of othe 

illustrations, and other matter which we use for describing 'out 
Ion and e "'T ° r ' glnate<l b ? J amcs LelTel - have been n ' m ~ 

T ff P >'wu lin , e ° f T" urb,nes y« ^^ We make over TnPhunJn 
Leffei Wheel, and are supplied with the best and finest line of pi 



ral, It- 



advanced developm 



s been to produc 



ents. Our obji 

it which they are unable to impi 

:, but frequently take our printed a 

ur methods of application. Our forms of 

■--■". •"..."«"./ copied by other wheel manufacturers. Our 

volatility lor the production of the largest, heaviest, and most 

modifications of'the James 



wheels a 



nd forty differ 



ichinery for building this 



Our Water Wheel Patents. 
rf our pamphlet, a decision and decree of the United States Circuit Court, i 

: Co., plaintiffs, again,, fhos. Leffei & Co., the manufacturers of a so-called 
his suit was brought to restrain the said Thos. Leffei & Co. trom infringing the 
Je ree 1 r.nlT ^ T™* * e J^es L effe , patents in every particular, 
■---»,. —. « decree was rendered granting an injunction forbidding the man ' ' 
— . .-, l.. c M .d Thos. Leffei 4c Co., who soon afterward went out of business 
We beg to remind those who intend buying water wheels, that the wheel made bv lames Leffei & f„ 
damages, and other annoyances, that often arise in the u,e of late patented wheels now on Carket which n. 
ir patents. We have issued during the past year several new and important oaten 
-.. recently made on the James Leffei Wheel, notably among which is our ew Sa 
concern a, I I " a > , l' l '" l '°'" l-end.ng, for which patents will soon be granted. 

concern, and we have never given any rights to their use by lease or othen 
Wheel business. These patents are intended for the protection of our own 
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STANDARD and SPECIAL James Leffei Wheels 
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THE SAMSON TURBINE WATER WHEEL. 

THE STRONGEST AND MOST POWERFUL WATER WHEEL NOW BUILT. 

The Samson Turbine is a new design of the James Leffel Wheel, upon which we have given much study time and at- 
tention. Over thirty-t\VO years experience and practice building the Junes Leffel Wheel, affords use every opportu- 

- J: * : ons, the present exacting re- 
s Leffel thirty-two years ago, 



ind the qualities of a turbine, necessary t 
quirements of a water wheel plant. The original design of the Leffel wheel'! patented"], v |ar 
and built by the firm of James Leffel & Co. during this entire time, has established its unque 
omical use of water, its strength and durability, and its general efficiency. 

. The Samson Wheel retains all the valuable features, and excellencies of the old Reliable wheel which we 

ich by careful experiments shows its superiority over either wheel separately, 
have added the double diameter 



so long built. The Double Wheel, w 

and the nice, easily-operated oscillating gates 

feature and a number of other important impre 

principles of Hydro-Dynamics and Hydraulics discovered in recent 'Vears have ^.eel^'arefuMV'sVudied.'InTappliedw'the 

formation of the curves of our Samson buckets. All of the details of the new design being accurately conformed to the 

latest_and best ideas, and most recent discoveries on the proper form for water wheels. 

:ntrated in an exceedingly small space, and a far higher 
he same amount of power. The new design affords a re- 
in under variable gateage. These points of high merit have been 
i by scientific and experimental tests, as well as by practical ex- 
The great ease of operating its nicely balanced gate, is an unquali- 

to the extent of a trial if required. 

i, which we build on both upright and horizontal shafts 



The Samson affords a wonderful amount of powt. 
velocity than has ever been known heretofore for turbin. 
markably high economy of water and steadiness of n 
carefully and competently ascertained, at great exf 
perience with a large number now in daily operatioi 
tied merit. We guarantee this wheel fully in every particular, eve 
ir Samson, Special ind Standard James Leffel whee 



in a great variety of styles, afford the customer and use 
tion to every purpose under any circumstance 

md unquestioned in excellence. 

Water Wheel Governors. 

m. T l he l fregular a " d intermittent powers of various kinds of work, often requires Regulator placed upon the Wat 

To secure the greatest uniformity of speed, we supply many of our James Leffel Wheels, with Governors of the 
- sily attained on our Leffel Wheel, because of its nicely balanced gate, 



best type and highest efficiency. A uniform motion is e: 



and Samson Turbines. 




Patent Globe Casing. Improved Cylinder Casing. 

IMPROVED IRON CASTINGS FOR JAMES LEFFEL WATER WHEELS. 



s Leffel & Co., Springfield, Ohio 



J chinery, demand a much finer regulution, than any other kin 
every instance highly successful, under the exacting requiremi 
also frequently found necessary in many other kinds of powei 
ing this desirable result ; and are applying them in many cas( 



ull open or a part gate. Electric light and electric power ma- 
of work ; and our Wheels and Governors, have proven in 
ts of this character of labor. A high degree of regularity is 
.ve are therefore called upon to supply Governors, for attain- 
especially with horizontal shaft wheels. 



Patent Improved Globe Casing 

The left hand of opposite page shows our patent globe casing, in which many of our wheels ar 
form secures the greatest strength, the largest space for circulation of water, and occupies less space t 
None of the parts are subject to wear or breakage ; hence, it never requires replacing. Our Wheel an 
built in the usual manner, and are placed inside this casing. Any length of pipe necessary may be a 
Several illustrations in the pamphlet show such attachments. Often the location of the bulk head i< 
flange of the casing can be bolted direct to the planking without piping. We prefer to i 
the globe with the bulk head, placing the wheel in a dryer and more convenient locatioi 
which can be removed, and the wheel lifted out of the casing, although this is seldom n 
admits of the removal of any obstruction that may by accident get into the casing. 

A bridge-tree on the cap carries an oil-bearing for the upper end of the water-wheel shaft. The wheel shaft and gate 
rod pass through stuffing boxes in the cap plate, preventing any leakage of water, making the whole affair perfectly water 
tight. It may be found under heads from twenty to three hundred feet. Almost all our smaller wheels are now ordered 
in this casing. It is not always necessary, except in particular instances, where want of space or other circumstances prevent 
placing it in a wooden flume. This casing can be easily connected to the head water by pipes of suitable length ai ' 

Improved Cylindrical Casing. (Seepage 12.) 

The right hand of page 12 shows a style of improved cylindrical casing, th: 
wheels. This style has been improved by us from time to time, as experience i 
Many of the points of merit possessed by the Globe casing may be found in this 
much lower, than those under which the Globe is used, and because of the larger 
it is made of a form and material calculated to secure great strength and circulati 

Instead of suspending it at the center like the Globe, it rests upon sills 
A draft-tube can be attached below, and it is usually best by that means to locati 
casing is provided with a cover, through which the wheel with its guide casing can be removed ; a man-hole being also 
used for occasional examination. It may be located in confined positions, and connected to the bulk-head direct or by 
piping of suitable length. The shaft and gate rod pass through Stuffing boxes, making both water tight. 



1 to this globe, 
is sucn, that the inlet 

is bolted on the top, 
\ man-hole on the side 



• are making for the larger sizes of 
ied us to believe became necessary. 
It is usually applied under heads 
of wheels necessary under low heads 
>ace, with the least possible weight. 
lasonry placed under its flat bottom. 
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PRICE LIST of James Leffel Wheel* 






New Table Specially arranged for the James" Leffel STANDARD Water Wheels. Copyright 1894, by The James Leffel & Co. 15 


u 'mi II 


Price. 


Head in 

!:,!■ 


5 | 6 | 7 


a 


■ 


10 


11 


12 


13 


it 


IB 


16 1 17 | 18 


19 


20 


21 | 22 


2:$ 


21 


10 


$140 

$H5 
$150 


u; 


(water wheel] 


! 4 b 


158 
330 


116 

4 3" 

379 


457 
3 


■38 
473 

?84 
415 


4a 

432 


3 

443 


3K 
158 

4U4 


rtl 


167 

,63 
5" 


5 

$ 

226 
503 

8 : : 
3<>3 


5 
170 

307 


£ 


188 
632 



191 

647 

248 
562 

Jo 

43" 

5°64 


lii 

9'* 

;'? 

12' 

34" 
499 
16 
4 19 

377 


7 

675 

9" 

537 

■3', 

510 

45' 

443 

589 
3 3b 


in 


m ;''",i : 


3e 

536 


549 

18 • 


13] 


-p'of:: 


i'j; 


312 


32<1 


230 
345 


",60 


371 


5 , 
265 
109 


6'.. 


i 

41b 


293 
420, 


15i 

17* 


$135 

$155 


Jo! 




246 
2 3'3 


J 1 . 


28l 


h 


5 
300 


£ 


6 i 
328 
3^6 

2 34 


338 


133 
33o 


9J6 
36° 


33/ 


..' 

5 , 


390 
394 

3-4 


405 


Power. . 


263 


289 


3'- 


34:3 


23b 


379 


45' 


463 

i"5 


l 


13" 

197 


WIIKEI, 


Price. 


!!.■,.! ,!, 


25 


2<> 


27 


28 39 30 


ulna 


n 


Si 


155 


:»« 


37 


38 


39 ! 40 


1. 


12 


ta 


II 


8* 


$135 


M.'^l" 


7& 
1% 


6 ■; 

703 


1-' 
1% 


8)4 


s 


«! 


S77 


891 ; 905 


■ 76 


?78 


\^ 


S 


gf 


084 
■5 . 
3ci 


19.. 


l"'/- 


S 


Vol 

1032 


!:} f . 


10 


$140 


speed:: 


2?o 


9'.- 
729 


2l3 

712 


.0' 

755 


767 


'$ '234 
78o 792 


si 


816 


246 

S27 


I4K» 

333 


lo 


16' 
239 
872 

7 33 


2C2 


"264 
691 


% 
903 

23 - 
?8S 

4t4 


269 
914 

794 

690 

600 


m 


$145 


Bpe'cV:: 


% 


622 634 


'$6 

645 


b'.C 


ill 


678 688 


iw 


^ 


2 


324 


■9 , 

PS 


743 


.139 


34 2 

776 


m 


$150 
$135 


Speed .' .' 


520 


361' 368 376 38: 387 395 401 407' 413 419' 425* 431 436 442 446 453 459 
530 540 550 560 570 579 589 598 607 616 624 633 641 650 658 6t> 5 674 


m 


Sp"',-.! 


18!,' 10 ■, 20'. 21 21', 24 2;', 2b 27 :i p .1 32. 14', 35' 3&". 3b : , 39' 3 
461 47" 480 488 495 505 515 521 52S 53G 545 553 S&> 569 575 582 589 595 
452 461 47" 473 487 , 495 503 5" 5'9 , 527 535 542 550 557 564 ; 572 579 586 


m 


$155 


Speed 


21, 2S\' 26', 23', 2q\ 31,', 32", 34', 36'- 37'.il9 : - 41', 43 44', 46' 43', 3° 51 53'. 
394 | 402 409 417 1 424 ' 43' 439 ' 446 453 459 ! 466 473 479 486 492 498 504 . 510 | 516 


Write for DIM III NTS from these Prices. 11>\VKK=lIijrsr Power. W'ATKR—Cubic Feet per Minute. SIMCKII-Rovolutions per Minute. 



16 New Table arranged for the STANDARD aDd REDUCED James Leffel Wheels. Copyright 1893, by the James Leffel & Co. 


Size 


II,, Ml 

uirVft. 


10 


IS 


50 


.v.> 


,-,i 


56 


,,s 


>;n 


ii-j 


H 


mi 


6s 


-0 


?2 


;♦ 


76 | 78 | HO | 84 | 84 


86 


SS 


H 


!.•-- 


II. 


M 


IIS 


inn 


XXXX 
10 


Power 


8>: 


!^ 


?'. 


994 


,:';, 


:s 


■ 33 

'_'■' 

0!'. 
Si" 


'B 


■3-h 


.''.- 


'k 


■ Mr 


■■•'-,- 


,6>; 


u86 


'',''' 




-°,4 




131,4 


"'4 
1280 


"i 


s 


'.''1 

'322 


V-7 


1"-' 
' 1-7 


20', 
,^ 
36V 

2 JO 
>1"1 


27'- 

.'£ 

37', 

'i' 1 


XXX 

10 


s,„",',i 


7b, 

9 11 


'■', 


V07 


TO 


.£ 


,r "', 


■ ..„ 


% 




■'■■ 




- 

891_ 

778 

''',77 
160 

,,,„ 


-5 


; i 


28 

>-\5' 

12's, 


lVf> 4 


77 


■294 


32'- 

M-8 




. 4 ', 


35'. • 
2 33 

U-7 


XX 

10 


s,".,' 


,*"■' 


■;•;; 


»'( 


710 


^ 


-- - 5 


-V" 


25 :- 

; i'! 


30 

" : 


'51 


■ 


Ml,-, 


18 


*, 


E 


'291 


.3,. 

'''7 


60' 

nv; 
00.7 


47'. 


48 

3 n, 


Standard 
10 


-.,;..',,] 


,:; 


- 

i- 

6io 


640 


}::. 


3> 


3-5 


17 , 


,''" 


56 

465 

90 
MS 


V,. 1 ' 


631 


48', 

?! 

;< 
94. 


50 

: 'V" 

05 
481 
?,3 

>>7 


Jo 
07', 

Si 
904 
Mb 

8'7_ 

M'.8 
64,, 

.hi 


184 



,1' 


js; 


57 
391 


02 , 
u°64 

I03< 


64 

■ 4 3°7 4 8 
85 

117 

707 

T48 
92 2 


XX 

13i 


I',«r 

s ,;.".',! 

IWr 

sr',' • 


M 

7"1 
761 

664 


77i 

077 


& 


41', 


s.,1 


1% 

o 


8 70 


u8_- 

072 

087 


4 


Sl*V ll:D 

134 


h 

■-'7. 
5.11 


-s 


6l 

"- 

7-'.- 
-40 


8 

I 5 ' 


09 
'■ - 
89 

-s, 


99s 


b89 

1009 


15* 


no 


,(,4 


SuS 
M0 


I, s 


s 


811. 
847 

■T-'t 


87< 
857 


879 
-07 
■68 

■ ■ , 4 

,;7 

;07 


-£' 


^~ 


£ 


Standard 

17.1 

8I 20 M 




'a" 


04 
-13 

546 


«;i 


889 902 

17« V>9 

,9 „:, 

Voir "^ 


;■; 


'."'' 


'7 1 


.'^ 


.84 

7S0 


I90 

i 

HO 


4-H 4 8 ! ' 


'.'■', 






;.!','. 


.7, 1 .4V8 




2 10 

l'V7 
6 7 S 

2 3 o8o 


S 


,': 


571 


23 


s, ': 


'4 

4-7 


1723! 1747 1769 1799 "8»7 1846 1871 1896 


£ 


.-17 








The 

under 


l.ll.ll-v 

leadi 
i u t 


ran 

e 7 
e. 


this 

•V-i 

11 


,!m 


!l, 
« 


fo 

1 « 

ile 


ow 

t lu- 
ck 


eii 


1. 1 

g e, 


- t] 

ch 


present the powers, etc., for the smaller sues of wheels we 
es being xxxx 10-inch to 23-inch standard. The xxxx 10- 

e 6#-inch we formerly built ; and the xxxx 10-inch the 
s equivalent to our old 83., -inch. The 10-inch standard 

alent to ihe 11^-inch standard. The l$% inch is usual 


manufacture, 

ame in these 
is the same as 
standard. 



New Ta I 



anted for the STANLARD i 



i REDUCED J»me„ Leffel Wheel.. Copyright 1893, by th.'j.i... 



I Hi- I 



B« ■/>-, .7. 



S 4 ib-rfi if,/. 






■■■ - 

I74»|l7fal»7«6 iSocJ'l 
'741 I76J I78J I Sot, I) 



■> i:>-.' I;m. jihi jih ..■„, ,.,„ 



- — 

- » '3? ;« & is x gfe 



ilfea 



■j.-i 



703 7l6 7IO 1.1 7Ch 7« . V .V "*° 7 «"°JOi' -' ...ibjJlVl I 



-,• *£ 44i 464 

'«erh»63 ,ao6iaa 4 7 aj«8 j 3 



- 

is; Sqj ( 
557 5«o 605 63a 655 i - 

■,'t .'54* ''.V .. 11 !!) ; : jl V. ;;, , .-=, . 



1liS. t 1613,6-,, 16 



ill it;, iss 4 j 41 
97 '806 815 83 



rowi 1 Hon powi : \\ , , 

• universal!, cooied bv ,,ih, r «• 

raii K i-iiu-ni 1, ,. linir |, ,,.„,„. , ,,, ,. , , , '"heel maim 

entirely, wnen pi isible, tn< traction pari , ; — n r--.... _ 




inula, t .. 

mprchended 



New Table Specially arranged for STANDARD, SPECIAL 


and SAMSON Water Wheels. Copyright 1894, by The James Leffel & Co Id 




WHEBL 






M » a «| 2 ,; a8 


Hi 


30 31 


92 


:J3 


M 


35 


36 


.17 


38 | 39 






20 


$I& 


.',.'"-. 


780 796 
333 345 


814 

4sr 

1 1 be 
351 


83'* 
J58_ 




86 1 


373 


43" 
354 


45'' 
901 

no? 

390 


47-'. 

69'," 
'325 
396 


50 
402 
72 •_ 

'347 


5->. 
P. 


54J_ 


50 


59 
9S3 


goo 


63" 
1 :« 


36'. 

1021 1032 


.04 - 
15.4 


105- 

4 5_1_ 




20 


$200 


"peel 


V*v 


34? 
79 . 


365 


£', 


60', 
.207 


63 


§ 


24>S 


82 , 

Hot 


475 

'43 


,'-V 


2 39' 


~96 


99 ■ 3 
'406 




SAMSON 

20 


$2 5 c 


.a 
-:■ ■ i 


7-1 
".5 


34 

Y.V 


i9 

4^ 


5, 


2204 


J- - ' 


"?,. 


45- 
'7 5 




23 


$2IC 
|2 3 S 




5/ , 

294 


wo 
61 

'539 


64 4 

'574 


3" 


2 i' Jt 


h 


'KM 


84" 
'7>5 


S3 
.735 


';■■ 
1767 


9.) : 

■r-ji 

v.' 


■•59 


1276 

360 

''852 
_3.6o 

',251 


51V 

■V°7 
3-35 
189 

3-'9 i 


3C9 1 


■329 


75 


:7V 


4V9 
'3^ : . 
35q" 


-".6 
3SM 


9: 


23 


63 
16c, 
3" 
lib' 

"34 ■ 


■ 6j., 


76 

1639 


IU5S 




'■■'; 


3S-T-: 


yn 


1^~ 


SAMSON 

23 


t-^O 


1' - -.: 


95 , 


"-"-? 


-;:■"■; 


«Sife|S 


398 

3 59 5 




261 


5275 
feio 


« , 


'336 
255 

-965 

2 ": 3 _ 

352 S 

4-5 


V-V 

79 ', 
'39 




'43J 




I 


? '37- 


JC 


316 


321 

148^ 


32 5 

2.303 
3-'5 


:■-■ 


"- 5 , 
3;'i 

v: ' 

2 .c". 


7-- 

25.6 

;ft,j 


7V. 


'S3 3' 

340 




SPECIAL 

26A 


84 


1? 


275 250 285 

.64 '7. IS) 
3807 1 3874 13941 


V% ££, 


■To8 




2(5 ', 


148 


15b 


4Y33 


& 


;.--■'■'. 




3J4 3J5 




30 i 


{200 


'..w,-r 


■504 


;;■ 


s 7 s 1913 
230 235 

2 51 264 


'952' 1983 2039 

"J? 5 2 ' 3 3°2 5«o 

269 273 278 


'■'- ' 


'53 

267 

'3 


2 50 


V>4 


'Vv- A." 

265 271 

75'.|'S2\ " 
'(,, ? -1' 

"i-| .-'5 


273 


s< . 


142 |l 4 7'-| 153 I 




SPECIAL 

30 A 


fii5 

53 7c- 




5 

0. 


2-.) ;3= | 


286 3 "s" ( WATER WHEE 4 




',<? ■ . 2 ,°, 6 , : 




SAMSON 

30J 


346 Ifo" 

875 ; 3438 




""-^ — — *- «-■ ^WKK-Horse Powe, ,»« Feet per Minute. ^^1^^ nor Min.ii> J 





20 New Table Specii 


■STANDARD. SPECIAL and SAMSON Water Wheel.. Copyright 1894. by The Jam*. Uflbl * Oo. 


Site of 


In,. 


I.V. in 


.. , 8 • lo M ■-' ■* M •« •■ " '« '• -" -' » 2;l 








' o 8 . ,,. u! ,- 20 24'. 18 32 3 b 40'. 44' 49 54 5". "I- 6 » , 7< 79'. S4 1 . 

& : £> t '$ ?ot '. 3 u ft 7 '£ '5 '# '5? 'S? '■« '$ - " 3 v- v 7 v 3? kg ?£ 


35 


f;v. 


W,.,i 


35 


r;y 




.Y* ,370 ! b .75*8 -862 io 4 »'5 >»° 2353 2442 , 254. , 2635 27'7 2804 «, a* 3072 3.48 J»7 *£ »« 
72 80 88 gj 1 101 111 118 125 136 142 148 153 "5* lt>2 "7 '72 >70 _Iio 185 J»9 


35 


I45S 


«■:; : 


2224 2568 2872 3146 3398 3032 3853 
77 89 99 '08 117 125 1 133 


4060 4259 4449,4630 4805 4974 5' 17 5^95 5449 559* 5743 5885 6034 6159 


St»nd»ro 
40 


$375 


', " 


722 


"* 




'9^ '97' 


,;.,(, 


109 114 "9 


ij8 


262. 


2703 2794 


•'844 


?£ 


2987 


TbV 


I 40 


tv--" 




..% 


£ 


20L 2U4- 


•J A 


an* 


4b 

4007 


-45 


»« bq 77^ fc 






S 5 


§ 


^ 


V, - ; 


« 






















■OS 111 .39 US 




.78 .94 






2b 2 




4D 


f = "" 




• s : 5 


- 


3665 4015 4336 4636 


Y,V 


5183 


V;; 


5675 5910 6133 6348 
'34 1 '39 1 '45 1 150 


655; 6758 0954 7>45 
.55 160 165 169 


"' V"' 




,86 




U'i 






r 


.043 


■» 




£: 


'338 


& 


2580 2673 2776 


:V ? 


# s 


,?oo 


98 
1259 


.v.* 


..; .-5 "34 

352. 3590 3°8* 
.45 .48 .51 


SPECIAL 

4« 




wT,;; 




»,2 


aim 


.'61', 


2869 ' 30I. 


46'. 


ij!i 


«62 


3739 


3si> 


* 


98 


100 119 


'30 

4564 


47V; 


3 


5086 5199 5330 






-,t 


01 






83 89 
























SAMSON 

45 


{- 1 


' 


■«? 




Sp 


4 OM 


MSS 5868 
92 98 


b:4 


1,5'bo 


bsv, 


S 


7480 


MO 


.87 


V-8 8 s-, 4 
11S Mi 


SS. 2 


9043 


287 
0278 


309 i 332 355 
9 . 5 °8 YbV ^ 9 




























48 


M 






2738 




1045 n86 3305 343o 




it.70 5792 


(So- 


l.*JI 










48 | 56 | 63 


85 


89 




















































.85 




- - 


248 


50 


*;*., 












X 










56-8 


58.6 


to .4 


b.53 












48 1 ,6 


b, 


69 74 1 80 


N5 






"OS 














'30 '33 














b274 , 6776 7245 
76 1 82 1 87 








165 .86 








278 






155 


382 409 


4;8 


50 


is,„ 




"f 5 6? 


M 


-"4 


T 


8405 


887 , Q2 1S 
ID] III 


0584 




1024 


'".^ 




11105 >.455 
1 15 ' 18 


II-,- 120.4 
142 .41 


u8 


Write for iiisroms 





New Table Specially arranged for STANDARD, SPECIAL and SAMSON Water Wheels. Copyright 1894, by The James Leffel & Co. 21 


Size of 

WIKH 


Mm 




24 25 j 26 27 28 29 30 31 , 32 , 33 34 | 35 3« 37 38 | 39 | 40 41 42 43 44 


Btmmrd 
35 


$3& 


> P t [ " 


90', j 96 102 I0 7 ' 4 m 3 ' 4 120 ,126', 
2376 , 2427 2475 2522 2567 2615 j 2660 






4t 
259 


262 
46,4 

58c 

85:u 


SPECIAL 

35 


$35° 


-;.:'-. ' 


131 I39'» MS 156* 
3446 j 3520 3597 3657 


'65 174 
3724 , 3792 


183 

3S55 


3924' 3984 


SAMSON 

35 


$455 




SIS 


6548 6673 


§l§ 


327 343 360 ' 377 394 412 430 ' 447 46b 485 , 504 522 541 
7034 7150 7265 7379 74S8 7598 7706 7812 7917 8020 ; 8122 8222 8323 
243 247 25. 255 258 i 262 i 266 269 273 277 1 280 ; 281 287 


St.nd.hd 

40 


t37S 


P..»ci 


% 

"■"-' 


3 MO 

194 


3 I 2 76' | "" 

4 7 l 4 5 4810 
176 179 

8358 8517 


3374 

176" 

S674 
205 


3 . 4 86 7 V*)' 


43'' 


3609 
459" 


"VoV 

Vq's 4 
48. 
223 


V 9 ' 


3773 3827 3S76 3 - j". 4 2 4' -r 


=■<)•; 


2 86 


4248 


SPECIAL 

40 


$ 4 oo 
(565 


* 

2"9 


5066 
189 


.;:;- 


548 57- . 594 
9835:9971 10105 


356',. 370 J383 "5 
5777 5846 5907 

618 , 642 "665 
■0237, '036610504 


"5 


2?8 


SAMSON 

40 


-" • ■ 
44 


$415 


-peed 


5451 
■55 


J? 

556 ■ 




»64 

164 

,0805 


40>: 
167 

167 


-''l 


2QO 
1I>63 


V76 

"■ 2 76 

555 


. 9 6 


Too" 


"'4 

Mi 
.. 

1S4 
637 


251 
■5 7 

■ 2 2 4 t 
205 


4^99 4663 


1 


197 


4 8 70 


(water wheel) 


44 

SAMSON 

4r> 


$-0. 


-pee 1 


380 

667 . 
iSq 


396 

0764 


',',/ 


'■'■■ 


Sti-oiro 

48 


S480 


-peel 


261 


70 7 s 

496 

i..s.-.- 


5 2t 


W 


4--. 
'■50 


- r •;- 


■55 
369 

■55 
659 

if") 


388 

'i57 


264 276', 

■ ■ ■ •■ 


■'- 
5172 
165 


302 315 


standard. special «nd samson 
James Leffel Wheels 

the james leffel & co., 

SPRINGFIELD, Ohio. U. S. A. 


50 


55SU 

$Sno 


"65 

1 68 


- 


SAMSON 

50 


■75 '78" 


Write for DISCOISTS from the,. Prices. P< >\V KK = IIorsi. I'ovv.r. W ATErWCuhir- Feet per Minute. SI'F.Eli-Kevolutiun- ,,,-r Minute. 



22 New Table Specially arranged for STANDARD, SPECIAL and SAMSON Water Wheels. Copyright 1894, by The James Leffel k Co. 


Si,-,- „f 




lead nil 3 4 


3 


8 


f |. 


9 


... 


11 


IS 


13 


n 


15 16 1 17 IS 1 1» •-'<> 21 H H 


M 


Standard 
56 


f?«-' 


|5|'| 


^49 


3539 


36' 

,344 


46 

4 65 J 

J-6 


56 
«g 

65 
69 


67 
7S 


49^9 

qV 

-s 

13-_ 


? '"' 


103 

"sT 

'17 


7040 

S9 

f 

. ; -,34 


5VU 

b77" 


143': 158 173 '89 
6045 6241 6431 6636 

6994 !7«8 7435 7689 


205 221 238 255 

0818 6983 7162 7325 

23S "256 "276 .~20~ 
7916 8089 j 8306 8503 

14005: 14368 14724I 15070 


273 

349 


-no, 

I 

5S5 

1 3740 

134 


SP 56 


$75° 


-1 ol 43 


: ?> 


4 lob 


SAMSON 


,050 


\ r 


33 


61 67 


9089 , 9638 


261 289 1 318 1 349 | 380 
1 1994 12415 "Ss 
102 1 106 | 109 .13 116 


Standard 
61 


$Soo 




37>3 


50 


7S' 


^ 


"'4 4 


63:0 

■ Is,- 

75 


58.4 

6699 


"1;?" 
13062 


63P 

75 

''-s 3 

,30!. 


0000 


84 


sE 


7386 ; 7621 


73 29 
on 

06 


' .' 

qS 

"of 


9M3 


9750 


SblS 

34S 

3'397 


too 
-- 

10S 

■ X-,-7 


€ 


SPECIAL 

61 


JS50 


E5 3 io 2 


'^70 


38 

4 So-, 


J 6 


"3 


4 


S5V1 

00 


h's'io 


397 

10454 


SAMSON 

62 


[27 


Srf 


76 


ir 




3 


3 35 

1 ;;.-:' 




,■;■;- 
103 


'!£ 


1,"; 


; 4 -, 


5*7^ 


0,204 


66 


f'"S 


-1 


4 J 


.loo, 


5372 

108 

.1604 

3" 


5^3 
50 


624, 


Y, 

5*. 

i 


7015 

63_ 
63 


7 3?4 

"146" 

b ;3S 
67 
20S 

'"to" 


''," 

,£?, 


■ '4 

167 
83 


'S3 

93S9 

,-- 4 6 


Si 


8848 


85 

1C3.2 

1933: 


7>'" 
"- 4 


"i : 
SO 


uV.O 

300 

.1377 

oso 


93 

773 

105 


737 


386 4.1 


66* 


$"75 


T "' 


7;^ 


S76i 


■36 


' " .\ 


tor- 
's -' " 
301 


K "o 


440 j 469 
12090 12350 

97 >oo 
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Write for DISCOMTS from these Prices. POWER-Horse Power. WATER=Cubic Feet per Minute. SPEED-Revoluttom per Minute. 



CONDENSED PRICE LIST. 



SIZES. 
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The foregoing prices are for Water Whe. 

general price list-on page 14. The Samson 1 

Liberal discounts marie from t 

Globe Cases are made for Wheels below 

Cylinder Cases are made for Standards, ' 

They are made for Standard and Spe< 



Vlth 1 
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VENT and DISCHARGE of Turbine Wheels. 
J with Wa 



r Wheels, although 



g the 



;e of velocity occ 
ind the bucket 



openings 



ne after the 



The bucket openings of Turbines and common openings, not 
same number of square niches, discharge different quantities ol 
seriously retarded, in the chutes of a well constructed Turbine; h 
Lie water is admitted to the buckets, after passing the guides or el: 
1/ a decrease of discharge: because the water has to pass the guide openings, : 
other. This subject is fully discussed on page 33 of our 1893 pamphlet. 

It is therefore a conv..ion practice of Turbine builders, to adopt a theoretical opening, which they tall ■■::„/, ^ equal 
1.1 discharge to that of an unobstructed orifice. This vent does not represent the full amount of opening of th ' u ' 
. r . the chutes. Turbines usually discharge one " 
opening or a well constructed chute, where no 
the proper meaning of vent, by the usual purcl 
ive i 1 the tables the exact quantity of water, t 



s of the 



it of the 



rould flow 



wheel w 
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FOREBAY RACK AND SCREEN. 


— 



Forebay Rack or Screen. 

Any kind of water wheel, whether Overshot, Hurdy Gurdy or Turbine, requires a screen to prevent floating obs 
ns passing into the gates and wheel. This is necessary with a Turbine because of the liability to choke, and to brea 
,ure the guides or the wheel buckets. The opening of our wheel guides and buckets is so large that it is less liable l 
difficulty of choking when unprotected, and its work not so easily interrupted, as many other kinds of Turbines, 
invariably insist in all cases upon the use of one or more well constructed racks or screens, in the forebay, or at the m 
of the head pipe, as a necessary precaution at all times against drift, leaves or other floating matter. The opposite page 
' iws one of the simpler methods of constructing and placing a rack. It may be made of thin pieces of iron or wood ; 
n is preferred as the pieces can be thinner than wood, occupying much less space, admitting of larger water passages. 
The cheapest and simplest arrangement of these pieces, whether iron or wood, is to place them side by side in a line, each 
piece having two ot more holes, so the holes in the several pieces will all be in line, through which a small iron rod can 
pass with nuts on each end. Upon this rod, and between each piece, an iron or wood washer of proper thickness, can be 
placed, thereby affording space for the water to pass through towards the wheel. The larger wheels admit of heavier slats, 
and coarser spaces between them. Where two or more racks are used, the furthest one up stream may have large spaces, 
as this one will catch most of the heavy drift ; and lessen the labor and attention to the finer racks nearer the wheel. Two 
racks are a sufficient number; but whatever kind is adopted, they should have frequent attention, and should be cleaned 
to prevent the loss of heal, which would occur if they were neglected. 

When using small Turbines, finer racks are necessary, than with large wheels. A coarse brass wire screen affords an 
excellent arrangement; as this material does not rust in water, and is very durable. Wheels up to 15 inches in diameter, 
should have the meshes in this wire screen from three-eighths to live-eighths, or ihree-quarters of an inch square. The 
cross section of the flume, or forebay, in all cases should be amply large, where the rack or screen is placed, for the free 
and easy passage of water, should the rack become at any lime partly clogged. Care must be exercised to keep the rack 
and wheels clean, to prevent loss of head by obstructing the rack. By keeping obstructions out the wheel, its durability 
and successful performance is greatly increased. We are prepared to furnish parties using wheels, with racks o 

Three Thousand Testimonials. 

During our 32 years experience building the James Leftel Wheel, there have accumulated and are now on 1 
office, no less a number of complimentary letters than the above mentioned number. Our various editions of p 
have contained from time to time, a large number praising the good qualities, and 
There has not been sufficient space to publish more than a small portion of those 
pamphlet will contain even a less number than usual. 

Smith & Jaoksoil, Baldwin, Michigan— "The 40-inch Special bought of you is gi 
driving all the machinery of a complete 80 barrel mill, under S^i ft. head at three-fourths gat 



Built by Ja; 






Single Horizontal Wood Penstock Wheel. 

The foregoing page gives a position of wheel which is occasionally convenient, and 

side planking on the inside of the wood penstock, and to this plate is attached a curved 

which extends down to the tail-water, and is submerged sufficiently to prevent the air e 

displacing head-pressure. 

The shaft extends through a stuffing-box, and is supported by an iron bridge-tree at 
be, and upon this any size and number of pulleys may be placed. The shaft can be 
nstock if necessary, and pulleys attached on that side. Care should be exercised in pi 

position, and using a good stuffing-box in the planking, to prevent leakage. 

Revolutions of Water Wheels while at Labor. 

number of revolutions they should m 
mating the speed the machinery she 



ffords a very efficii 
lide casing is plac< 
draft tube, the \o\ 
itering and passing 

•xtended on the o[ 



lys show! 



The speed of the wheels in the tables, ai 
speeds are intended for the use of parties whe 
speed of the wheel if operating under a fu 
greater than that in the tables. Actual pr 
' ; water in the bead-rate, and filling up or 

nstructing the work, and putting in the wheels, should make some re 
speed of the wheel and machinery, to be connected together. 

Narrow and shallow head-races and tail-races, incur greater loss 
head the greater care should be exercised in obtaining all of the head tho 
under the lower falls is less than under the higher heads, usually 6 to 15 
and from a foot to two feet with medium to high heads, under ordinary 
the speed, to make some allowance for the reduction of head from th< 
caused by variable stages of water, occurring ; 
should have a bearing on the question of exact 



at actual work. These 

machinery should have while doing work. 1 

iny work thrown upon it, would be considerably 

1 loss of head by the lowering or drawing down of 

when the wheel is running; and those having charge of 

me reduction for this loss of head, in calculating the 



than those of larger dimensions. The lower the 

ill permit. The loss of head 

th low and medium heads, 

ifays advisable in estimating 

frequently 



of the year, and s 



i by ■ 



ighboring mills, that 



W. L. McCoy, Meadowlield, Tenn. " I am 
nd one bulir on corn. Don't think there could be 

Geo. Overshire, Bellevue, Mich. " I am 
oft. head with one-fourth gate; did run last summ 
rolls and machinery necessary to make a complete in 



U, "u r» 3 !,e l'lmlt 1 " 1 
lell pleased with the 
!r under 5 ft. at three 
11, also corn sheller." 



gate; am 
ring MM. I 
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Table of Wheel and Penstock Dimensions. 

Note.— All measurements are giver in inches. 
A— Diameter of Standard and .S>, ial Water Wheel-. 
A A-Diameter of entire Water Wheel. 
B Size of square or rectangular Penstock where wheel sets; 

and width of Hume hading water to wheel. 
BB— Depth of water flowing in flume leading to wheel 
C— Shaft from floor of penstock to center of coupling. 
D— Diameter of bore of upper half coupling. 
E— Depth of pit from floor where wheel sets to floor of pit, 

when the water discharge- al one side. 
EE— Depth of pit from floor where wheel sets to floor of pit, 

when the water discharges at two sides. 
F— Diameter of hole in floor of flume for wheel cylinder. 
G — Distance between centers of gate rod and wheel shaft. 
H— Diameter of cylindrical wood penstock containing water 

wheel. 
I— Diameter of round, short, wood pipes feeding cylindrical 

wood penstocks. 
The illustration on page 28, and 
apply to both tmidard and yV ml wheel-. Hie nieasu.e- 
ments for the inflowing water, the size of pen-lock where 
wheel rests, and the outflowing water at pit. have been est,- 
mated upon a basis of a loss of three to four per cent, of the 
head when using the #»/.. If parties desire a slower speed 






for e 









of the loss of head taken into account above, they can adopt 
larger dimensions for the flume, penstock and pit, thereby 
reducing the velocity and friction of the water before and 
after acting upon the wheel. We do not think it advisable 
to construct the work with less space dimensions than we 
have given in this table for the use of the special wheels. 
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- SAMSON WHEEL, PENSTOCK AND PIT. 





Tabla of 8AJ430N Wheel. Paustock, and Flumo Dimensions. 8ee i 
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Thi- table can not alwayi be followed arbitrarily, i 
H It ia often impoaaiblo to obtain the depth of the line BB. When this 
Lsed, so that the depth and width multiplied together, trill eqrj 

Large wheel* under low >••-«.■ 1 — "i 
the lower side i if i >. - t i - 1 - >« k 

ditlielllt l.i obtain The delltll "I III. ! 
Wh.fi several wheels .in pl.i.-.-d iii 

The nn-.i--iir.iii.-iit - fur tin- mil ' 

upon a loss oi :; to 1 percent of tl. ■ 
Hume peiistoek. and pit. should I.. 

thereby reducing its velocity and fi titer acting upon tl 



airy the trh< 

1 discharge 



; Leffel & Co., Springfield, Ohio. 
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GLOBE and CYLINDER Case Dimensions. 

S.— All measurements in this table are given in inches. 
-Diameter of James Leffel Water Wheels. 
-From fece of inlet flange to center of wheel shaft, 
of inlet pipe, 
of draft tube. 

to center of wheel couple, 
ase rests to top of case. 
^-Distance between centers of gate rod and wheel shaft. 
M — Diameter of entire casing. 
N-From foundation to face of draft tube flange. 
F— From foundation of case to center of eate couDle 
R-Bore of top half couple of water wheel shaft. P ' 
b— Bore of top half couple of gate rod. 

Pages 12 and 13 show and describe these cases. The 
Globe is made of cast iron and for a" ' 



—Inside diamet 
-From foundat.^ 
— From foundatio 



23 inches dia 
higher heads 



50 feet ; 



They ar< 



below 



The Cvlindi 
and wrought s 



usually for heads _o 

.. „.. ..._ specially strong for 

;n made of unusual strength an extra 

(Seepages 14 and 25.) 
Cases are built with cast iron heads 
or all sizes of our wheels above 17^ 

, 1 are adapted as ordinarily made, to 

heads as high as 10 to 20 feet. When greater heads are to 
be used, they are built stronger. We should be informed of 
the conditions, where unusunl high heads are used, that these 
cases may be built in strength and weight to suit. 

The cylindrical cases for wheels above 50 inches diameter, 

are built in halves for handling and shipping; they can be 

bolted or riveted together when setting the work in place. The 

iron flange shown on inlet at B C in the cut is placed upon 

rheels below 40 inches diameter. Cases for wheels above 



5 Leffel & Co., Sprin 



Water in fallin 



second.", fee. in 7 a e^nd "andsoon i '' ± ,i £"?" '"^ ' f ° 0t in * ° f a 

:Iocity flowing through an aperture in the side of : 



the same as that of a heavy body falling freely from a height en. 
3r hole to the surface nf unirr K»l^«, 



of the aperture or hole to the surface of w; 



the disi 



New Standard Globe Mining Wheel. (Style 7 ) 

made by us many years ago ; our present work being far superior to ay Leetofore bu, ', "^ ' yPe ' WCre 

provements ,n this wheel recently, especially the gafe apparatus securYnggeL°er ease n opwineTnd^nLT'T T 
ourpatent balance thrust arrangement and other devices \ far better minwlm of . ' K u B e gateS ' ^ 

Offden Milling Elevator Co., Ogden, Utah, says: " We are running our 20O barrel mill .8.1. r 

mch standard wheels, under ,6 foot head, and have power {o spare. We c3er your^ heel the hi , 1 h '""a** 

W. H. Earles, Milwaukee, Wis., says: "The wheel purchased of your company by tle £auka na E IZ" "l r i 
Co., is gmng satisfaction in every way. We are well pleased." | Electric Light Pl7«t ' Kaukallna Elec,rlt L 'g h ' 

J. W. Seely & Bro., Castle Dale, Utah. "We esteem it a nriviler-e to ' „, f „ 
" Leffi" "Ifrb^e'T'hoT, T Z^' , ^ tf USi " B " ' 7 ""* U "'' e ' "> h ' h ""' an <> ' ^ ' 

— w. 1 ... ?.-..- ,. cmralor ; an<1 tne wneel works like a clock, giving power en. mtrh to run anni^rrn. 



a year, and it works ; 






JAUU l.i 
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New Design Double Discharge Wheel. 

pulleys on both .ides of tli«- wi,<-. and n instance! two m , ■ n„ 

K ' mi,, ,. , , ,. ' , ' • '" ' '" ' ' pulley, have been applied on i he tame 

The** Hluatration. .how the umplesl plan,, l. ul arc ui.j - io ..u „ adapting ,„•„ ,., unu.ua! condili 

to which we have ,nn,i„v,„s,,, 

We make over forty different styles ol this U l„ , , ,.,, , n cs.nti.ll. five diff. 

styles Both pages, 3 8and 40, .how govern... attachments, which arc often necessary when ! • ■ 
irregular work. 1 he governor, however, is an exception rather than a rule; as tin wheels ar 

regulator, of any kind, Occasionally, eel. to reduce 

the use ol . governor, g ..1 .he gate.. The ch. t 

receiving the shock, and relieving to some 1 .tent, the sudden unusual , 

being suddenly checked in its flow ,„ vel v t Ipemng and closing the gales diould always b 

more than ordinary heads, and especially where long pipes are leading lo Ihe water wheels 
gates of any wheel incur, the liability of bursting the bead pipe, while a sudden opening may .an 

<li:i>. 15. Wicklumi, Rf. E. & B. E.. ! ,|„nes insialled bv 

your company for the Anaconda Elec, Kv . light and Power Co., base been doing their work - I, for the pasYtwi 

years, 24 hours a day. and every day in ,1. have not bad an, repair., o, the camp opened for ,n- 

alio hTr f'Vl"" » T/ J ''• ! ' " r ' k ' ,,, '""" ""' ,Wrl U i,h '"••• J' lnlc ~ ' ■«'"' « '"•'•'- <" <■ 

all others follow. ' (EUc. Rat/way 

Electric H;iiUva> at PoW«T Company. Wheel, above mentioned are our Double Discharge liki 

opposite page, 23 inches diameter, undei 120 ft. head, rated 000 H. P., 700 rev, per minute - /.:,„,. Ltftlb" ' 

A. X. Lombard North Lincoln, Maine, says: ■■ IV «. u: , ,, ,„,,„, „„. ln (luc { - „,, , ^ ^ 

drn,„g my mill with 11 for the asl three day. I fell pretty blue after I bought the wheel of you, to think I did n 

along well with the wheel I had. but aftei starling y..ui ;,-..,< h Samson, il is driving my mill with -..much dov 





.1 1. 


frequently use 
















gradual, under 


an) 


teil.roll.pee. 





it of me in lea. th in thirty minut. 1 






lt by James Leffel & Co., Springfield, Ohio 



Fine Design Double Discharge. {Opposite page.) 
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m method of opera.mg Z g Z byn^of one^f thelos, attn ^f? "f""' '" "P*™*"- » shows^s'o 
s used in connection g w,,h the w.e onera.?™ !- ,„' ™° S "P? f!^ '." ° f Governor; it is observed that 



gear is used ,n «iSSS^S ^^4° ^LST^STja^r^^^^^-- 

appara.us. A fuller description of .his general clafs of whe K be foun ft, * rm ', stead y and «"/«?«« °Pening 
although ,n each of the styles the inside part of the E ate arranrement 17 ,h °" PSee 39 ° f ,h,S P a ">P"'et ; 

genera, internal arrangeme/t is essentially ,'he same !n fhe «hr"e dTffTren, swles ^""'^ deV ' CeS "' ^"^ but *" 

driving a flouring mill, the second an extensiv "LffiiSST£?Lrf^^.i 3 d ? 5 ° h °P e ; the "rs, one of which is 
the las. two companies using about ..200 horse power of oufwhLk!" ' large d " ,nc P ° Wer P Iai " ; each of 

Over 14,000 James Leffel Wheels in Use, Giving Over 600,000 Horse Power 
have^u? ^radon unaeT^endless JE^r^icS ^ "^ * f ° Und '" the ■»— — *« tha < 
James Leffel Wheel, yiefding the immense workmg capacity of not Lslhan Too"™ h. r '"P""''""* 01 '^ ' han ' 4 '° 00 

^^seata ja uasf ass? — » - - * a smmsss . 

with « 6 fta hoi .. ,„„ !,„;,, «,,„, „„, ™ „ Ml' ",,!,, , ,E ,7 JS 'I' '"'"'"■" «««• « S '»»' tad. ud 



James Leffel Standard, Special 







New Cylinder Case Single Discharge Wheel. 

The opposite page shows a style of wheel, three of which were re entlv 7 hi 
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dined form of, he type on horizon,.! Ouf ,. , , ^Z^wX ^7"',, I ' '77" ''''n """"" C "' " 

wheel shown in the illustration refutation, to a hand movement of the gates, by means of a hand 

Wheeler' T^'X^ -New Standard G.obe Case Mining 

in serv.ce ; and thoroughly tested in practice. ' * ""' Up '° " ,e l "^ St ' when ™l»"«'. Highly efficient 

x , f ,, . Relative Cost of Power Transmissions. 

.riei^:ad: , ;;;7:^;;;;;7:7 M ;h;7her777: ,n 77777'T' v"-"- ," 11 " " af,i - ars » h « f '"- ir ^ <>— «>- 

subdivided, and distributed. lies.des its' unl,i v ,s -, lr l\ „',',,' "'i''' '" 8 '' e , - '" l ' r "^ " " '' " llK h lhc P°»cr may be- 

The method by Hydraulics is nniic - h, .,, th„ , > ! U ' n " "'' vrs "",' - clun ' 1 I'"' |'"-e also ol illumination. 

the pipes through whi.h „ ,,,,-, l.„ , . ' ,,. „ ' , ""' '", ' a "' rv '"' - "'■" »•"" «^»«"l i"s. ia ,l.>l air, and 

mover " C ° f ' arRCr ca P ae "y. A steam engine was used in each experiment as the prime 

^^S^Z^X^^ZS^^tiF^ 1 «*«"■«. > 77 per effective horse power per hour; 

o y hyd^ r 7^ ; t by t ;i:c? ■ l 7;^.^?77:7;:;77Va^ 2 ^ d - ,; >- cables - ■■» p« **.. ^ P0 wer per h 0U r ; 
per i^^:z^'^x':;z p :2" V7h V dr:;;;i,7 4 77 a, ' K: ' • eIectrici,y - 2 M ,,cr effective horsc power 
p^ £Stt£zz£ i^:;::;:::;;. 1 :;;; ^i^Sr* ! ,iy e,ec " ici * *•» p- efe «- — ■— 

■JR^jRrajS^ Jgood y Up,;; 1 i™* a -r- ,h '? as r of ^ whee " •*» *- 

k J. B. Nichols, (.lade I,™, W. Va?. "avs ' '•, Lv e one of ^^'nt ' " 0t '«' » '^-e." , A,,- " 
iSlSlS^n -""fe 2 5 ft. head on half gate ofwater, giving ,,U J'tZa^ ^'"^USX ° 



aim macninen i , „;.,;„„.. ' i . • ; ■ ., s r"" "■ 4-« ""-" 

ill under 5 ft. I.ead doing good work" (JlZ J/7 ' S S g 0<i ^ lsfac "° n - Als ° °"e 4« inch wheel driving 




DOUBLt OltCH*KCC WATER 



FALL*. 1200 M. P 



__ built by James I.effel & Co., Springfield, Ohio. 4 j 

Two World's Fair Diplomas and Two Medals. 

The Columbian Exposition have awarded lames Leffel iV Co Two Dinlomis -,T„i T„„ m i 1 r l ■ 
work exhibited a, Chicago. The Medal, are th/highest awards Sued by tKxpotitlon fir Turbines! '" ""*" 

Powerful Turbines for Niagara. 

The opposite page shows the outward appearance of one of a plant of wheels, recently furnished the Cliff Paner Co 
of N.agara Falls. It,, our new style of James Leffel Double Discharge Wheel, admitting the water between Tested 
oundat.on beams below discharging horizontally from the wheel on each side, and finally g pass,ng down on each side o 

1 ten,' UPP { T 6 , 71' CaSm V S b "'" ° f , 5teel pUteS - and " St lr ° n head " substantially secured by stay 
bolts. The shafting is of the best hammered scrap, and the runner, which is 67 inches in diameter making aaeJ^Z 

ZT?JZ T^STl" ma<ie " f n °" Ze ' "? ept hub anfl armS> a " h0WeVer «""»»«y heavy and strong. The gates are steel" 

"ustr ioT" to toL^ Th? ■ "' Sf'S ^^ "* "TF™^ ^ *"& of !he en,ire " heel « shown in the 
lustration is 30 tons. 1 hev were sold under a guarantee of durability, and against breakage of any kind for a stated 
time, and to perform satisfactorily a specified amount of » ork in a given period. K X 

whee^houseTffor ^ T T^'^ *"? ""'r P ' Pe "J , 8 ^ < iiameter ' leadin S fr0m a Cana ' at the t0 P ° f the cliff to the 
wheel house, affording a head pressure of 130 feet. A large air chamber is placed on the top of casing which is shown 

simplest and most effective Water Wheels, and the finest Power Plant that can possibly be adapted. a «°^ing the 

1700 Horse Power; Transmission 17 Miles. 

FallsV^anl^l™ ft!" ^ ° U ' SamSOn 2 ° inch ^"'^ Horizontal Shafts, ,s now in successful operation, at the 
h sli„ i h , ey r are , re P rescnted b y the '""stration on page 46 (Style 21), except that the pulleys on 

the Samsons have 16 grooves each, fur hemp rope transmission. The Wheels of the Plant are also supplied each with 
Governors not shown in cut, affording a nice regulation. Each wheel is nominally rated 600 Horse Power, transmitting 
and C, " u al y nt S °^ ' 1 000 1 , ° "°° "'u "' Guadalajara a distance of ,7 miles. Two pa.rs of these wheels were firs, Tdered 
comrZe T. S^, f T^ * P crformance ?„ f _ ">ese was found so satisfactory that a third pair was ordered, to {My 

complete the plant, and afford a reserve power. The runners are made of best bronze, shafts hammered nnd „'„♦« .J 



ide of best bronze, shafts hammered, and gates 

general performance Th~ese°WhVels%'^'r'a'te'u"nder a teS'effc fto-^TS^^'far^attag'Sd ^ 

When ordering don't fail 'to state whether face of pulley next to observer must run IP or down. 



laller parts steel; affording a design and make of wheel without an equal, in durability 
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New Twin Double Discharge. (Style 21.) 

The preceding page shows our new Twin Double discharge Wheel, like Style 19, page 49, comprising a steel cylindrical 
casing, with heavy cast. ron heads, also tuo regularly l.uilt, Standard, Sp.-.ial ... Samson James I.effel Wheels, .lis- 
charging in opposite direct, on, from each othe. and pacing down from each wheel in separate elbow, ending in draft-tubes 
As to discharge of water, this lorn, is similar to S t) lc, iS and 23, pages 38 and 40. Like all other forms of horizontal 
shaft wheels of our make, the inlet opening can be placed at any angle from a horizontal to a perpendicular, or 
lion from the side to the top. Page 46 shows two pulleys, one on each side of the wheel. I ike the other forms, Ulu . t 
one pulley, several in fact, may be placed on either end of the shaft, a number ol such plants of our work being in daily 
operation. When ordering don't fail to let us know whether face of pulley next obsei 

Percentage Tests of Water Wheels. 

The usual method of obtaining the percentage of useful effect, fro. 
or by raising weights. The quantity of water, and the amount of head : 

d honest parties, but they do not afford reliable evidence of the useful effect ol ., wheel, abject to unfavora 
nces of location, and consianilv changing speed, under carving conditions. We have held this view of the 
since the publication ol an article 011 that subject, in our water wheel pamphlet issued in 1867, and »e have no occa 
change our minds after all these years of practice. In a percentage test, the wheel is tried for a few seconds, at a pi 
uniform speed, discharging the same quantity of water for each interval of time, with the flume and pit in the very be 
hie condition, for receiving and discharging the water. The gateage is then perhaps changed several times, and 

seconds test made in each instance, under the same uniform conditions as before. Vet wheels rarely ever repeat the 1 

when tested at some other time, at the same place, although there may be no perceptible di lie. cue in any of the details of 
''•» experiments or trials on the two occasions. 

Wheels in every day practice, are in a majority of cases, running under unfavorable circumstances ■ not only as to the en- 
nee and discharge of water, hut as to the size and proportion of gears, and the location of wheel in relation to the work. 
The speed of machinery in most plants, such as electric light, electric power, rolling-mills, mining machinery-, saw-mills, 
-•- , is always changing and exceedingly unsteady. These changes are never uniform, always effecting the speed of the 
el, making it irregular and of course necessarily different quantities of water are discharged, during each intern' ' 
!, which is not the case with theuniforu.lv favorable conditions of the testing flume. No percentage tests, however, 
fully and honestly conducted, will afford a trulhful indication of the real power obtained ; under the unfavorable cc 
tions just mentioned, to which wheels at actual labor are always more or less subject. Many wheels apparently obtai..... s 
high percentage at full gateage, in testing flumes fall very rapidly in usual effect, on irregular gate openings under unequal 
' —■ -c r. As a consequence some wheels of high percentage record, will fall far below more ordinary w' " 
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their average work, when submitted to the ever varying changes in practical use. An expert water wheel man who claims 
large experience in improving turbines, recently said, after 18 years of incessant labor and experimenting, he finds it 
impossible to produce wheels, which will yield as high results, as some other builders advertise for wheels that he himself 
perfected for them. The same party, after having given the names of several manufacturers, who are constantly publishing 
tables of high percentage, further states that it is remarkable that manufacturers of Turbines should use such presumption 
towards owners and users of water powers ; and he offers a wager that the same parties can not reproduce the results 
of tests such as they publish, with wheels made and sold to the trade from the same patterns of the wheels that they claim 
to have tested. Tests of eleven wheels built by one of these parties, average only 41 per cent, of useful effect, when run- 
ning at half gate, or with half the watei used at full gate. Users of wheels never hear anything of these results, as only 
whole gate percentages are advertised. 

The difficulty of obtaining percentage tests, that are known to be honestly and reliably made, and that indicate the ac- 
tual comparative merits of competing wheels, leads us to ihe unavoidable conclusion, that the only reliable method of as- 
certaining the real worth of the wheel, in the various points of economy of water, steadiness of motion, part gate qualifi- 
cations, strength and durability, its ease of management, and expense and convenience of repair, can only be demonstrated 
fully, by its actual use in driving machinery, for a length of time sufficient to prove its merit in those respects. 

Twin Combination Single Central Discharge. (Style 19.) 

The next page shows our new twin combination. This style consists of two regular James Leffel Wheels, either 
Standard, Special or Samson placed in a large, heavy and subtantially built cylindrical steel plate casing, with 
strong cast iron heads. Both wheels discharge the water horizontally towards each other, uniting anil passing downward 
through one large capacity centra! discharge pipe. Any ordinary length of draft-tube can be attached to this pipe, enabling 
the wheel to be placed at any height above the tail water. The inlet opening can be placed at any angle, from a horizontal 
to a perpendicular, admitting the water directly on top, or on the side, or at any point between the top and side. One pul- 
ley is shown, but two or more can be placed on the same shaft, and at each end if most convenient ; requiring only an ex- 
tension of the shaft, and an increased number of bearings. Other modifications of this wheel, with governor attachments, 
etc., are frequently made. The tables of powers for these wheels are found on pages 15 to 23 inclusive, merely bv takine 
twice the power of one wheel, there being two in the combination. 



T. B. Scott Lumber Co., Merrill, Wis., stale •• We have in use in our mill 6 of your turbine w 
from 44 to 87 inches, running under an 8 ft. head, and which operate to our entire satisfaction." 

Calgary Water Power Co., Ltd., Calgary: "The two 50-inch Samson Water Wheels, and other 
you shipped us a year ago, have given entire satisfaction. We have tested the Wheels, and find that we ca 
power from them than you guaranteed." 
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Heavy Circular Saw Mill. 

s Mill, of modern s 
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lilted, that the Circular Mill. 

d the general plan may be easily understood. 

Wheel may be our 35 or 40 inch, under a 12 to a 16 feet head, 

placed in a decked pen-lock, built in the manner of thai shown 

herewith and on pages 00, 64 and 71. The lower the head 

the less resistance required in posts and planking; hut nearly 

the same aggregate strength in the llooi and -ills is required. 

since a larger floor and more space go with larger wheels, 

which are used under the lower heads. Il is 

that the decked penstock in all eases l.e used for Saw Mills; 

it usually happens where the iiead is more than 

height, as a convenience for taking off the power below the 

level of head water. 

When the head water and penstock are low auo 
of Mill high, the open penstock may be adopted, similar to 
n page 65. in which there is no decking or offset; the 
simply being set over a hole, cut in the floor of 'he 
penstock, with wheel cylinder extending through the hole, 
touching the tail water. The wheel shaft should extend above 
the cap timbers, upon which a ge.u is placed, for working in- 
to one on a han/ontal shaft ; conducting the power under the 
main floor, where it can betaken by pulleys and hells, iluough 
the floor. The driving pulley on line shaft and the belt, are 
not shown on this page; being under the floor, the bell passes 
through the floor to the pulley on Saw Mandrel, out of the 
way of the workmen and lumber. The gate appal ' 
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Flow of Water, Through Clean Pipes. 

This table has been specially arranged by us from formula 
id parts of tables by Randall ; and gives the quantity of water 

cubic feet discharged per second, flowing through smooth 
>n pipes the length of each is estimated ai one thousand 
nes the diameter. The length of the pipe affords a resistance 

the flow according to the quantity of water passing, or the 

is' table*'"' ^less 1C or'rnwe' b than re one'th Any ^^ ° f P ' PC in 

from our table on page 54. 
tablets riicii Im clean, smiintli nlnin^ «;!,._ ._ 
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ngles or bends, which may frequently arise fro 

in the profile of the pipe, or by horizontal devi 

traight lines. The first horizontal line in heav 

sents the different sizes of pipe in inches ; and tl 

...-.column represents the fall per mile in feet an 

hundredths of a foot ; the second upright column the fall i 

lals of an inch per rod. All the perpendicular colunn 

nng the two already described, show the number of cubi 

rharged by each pipe, under each head in cubic feet an 
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Overshot and Turbine Compared. 

f .u »,c„„= „.u ,„ „„„.i, nl ...-n of the best construction. « ill not yield the full power of the 
Page 53 shows some of the reasons why an overshot, even ot tne Desi c irutu _u:.-.:„. :_ ._ 

... K vvi ,v.„... v, ~„r „W,1 will nroouce an increased power, hv reason of being free from tl 



ss^^KsrSijrSi x,^ .. r-w^^s- ^-^p- .&> «*. w. ^ a—. >- 



We show how our wheel will produce an increased pow( 
>t, which largely dimin.sh its efficiency by a waste of water and loss ol a part 01 me .an 
and fall of eighteen feet, bemg the most common fall for overshots. It is usual to allow a Lead of water of about '<""'"'- 
above the overshot, and to prevent the dragging of the wheel in tail-water, a clearance o at least " "^ ">°**f £*! 
wheel therefore for this fall can not exceed fifteen feet six inches diameter. It is common to , regard he cm ^ <1 1 wate 
above the overshot wholly lost ; but we will concede the benefit of one-half of the head. There w ill then ema.n to be de 
ducted from the whole fall— 1st, one foot above the wheel ; 2nd, one foot for depth of rim, below which will be a line where 
the buckets are entirely emptv ; 3rd, six inches clearance below the wheel: which makes together a loss of two fatal 
inches fall- and as the water' begins to empty from the buckets at some distance above the water in the tail-race, which is 
often nearl'v on a level with the shaft, particularly when the bucket- are well-filled, it will be safe to say that the waste of 
water from this source will be equal to the loss of another foot of fall, which added 10 the amount of fall lost in the manner 
above described, makes a total loss of three feet six inches out of eighteen feet, or nearly twenty per cent of the whole fall. 
Our wheel is placed at the bottom of the penstock, touching the tail-water ; thu- utilizing every inch ol the tall below 
the overshot A line drawn through the top of the penstock, at the height of the head water in the forebay. would show- 
that there is no loss at the head surface ; as the water should stand at almost a perfect level, providing the forebay leading to the 
penstock is of sufficient capacity. There are a number of instances in which the Leffel has been supplied, where the height 
of the head-water was so great, and the surroundings so difficult, that the overshot could not be used in any form or man- 
ner. In fact, there is a limit as to the diameter of the overshot, beyond which they become impraticable ; this circumtance 
•aly adding to the utility of our wheel, its excellence becomes more apparent with increase of head. 

Shipping Facilities and Instructions. Several trunk railway lines, run on either side of our shop. These 

connect with all the trunk, and branch lines running through our city, enabling us to deliver aboard the cars free of dray- 
age. Purchasers should remember that often the drayage, cartage and delivery to depots, are a considerable item of 
expense; while they are not often mentioned by manufacturer-, such expense charges will often be found in bills rendered 
to the customer. We don't make any such charges We have direct lines east, west, north, south, either to the Atlantic, 
Pacific, the Lakes or the Gulf; and can contract by this large railroad competition, the lowest possible rates of freight to 
our customers. Always give us some instructions, as to what route the machinery is to be shipped, in reaching its destina- 
tion. We understand the best routes leaving our city ; but in transferring to other roads, that sometimes occur near the 
destiaation, the customer may have some preference, as to what road should have charge of the shipment on its arrival. 

A. B. Fisher, Caribou, Maine, says: "We have been running the New Leffel Samson, 56 inches diameter, about 
three week, and it runs both the Electric Light Plants at half gate, and we are all much pleased with it." 
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s table is taken from ' 
s Leffel & Co. It ha 



Leffel's Construcl 
been modified, c 
irately made from 
t any velocity fr< 
;h the 
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: the h 



first perpen.li 
through the f 
The third pet 



table is calculated i 
a pipe of ^rearer or less 
figures 8©" from S to 30 inches, indiea 
■vith figures from 2 to 18, represents the 
I perpendicular column B, shows the nm 
1 C, indicates the feet and parts of feet 1 
•n in condensed form below the table. 
oss of head in a pipe 47 feet long, 10 in 



.okwalter's Millwright and Mechanic," published 
imewhat, adapting it to this edition of pamphlet, 
nd will be found useful in determining the avail- 
■cond. through pipes from 8 to 30 inches inside 
Die loss of head by friction, varies directly as 
igth than 100 feet. , an easily be ascertained. 

of the inside diameter of the pipes. The 
n feet per second of the water flowing 
no feet of water discharged per minute. 
due to friction in each 100 feet length of 

uneter. discharging 130.85 cubic feet of 
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Williams' Mill and Leffel Wheel. 

Although this wheel is doing an astonishing amount of 
work, the machinery which it drives is not arranged in as 
simple a manner, as the peculiar advantages of our wheel 
would admit; the mill having formerly been run by two 
large overshot wheels. No essential change was made in 
any of the heavy pit gearing; but the wheel drives the 
heavy, and bulky machinery of the overshots : which, added 
to the work of propelling 5 pairs of large buhrs, makes its 
performance wonderful. This method can be adopted in 
connecting our wheel to the same machinery run by the 
overshot, where it can not be changed • but it is not the 
best plan Head 96 ft., 1 5 ' 4 wheefof , > s capacity. 
1 - the spur wheel G ' 



ill for running, cleaning and elevati 
t he spur wheel 



The buhrs are a 
extends into tl 

machinery; the pinion K, which 
wheel through the pullev I), work, ,,,,. 
thereby driving any number of the buhrs », „ 
belt from pulley on the water wheel shaft is 16 inches wi, 
and has a speed of almost 80 feet per second. The wh 
is in the globe case, though the pressure in this case 
over 43 pounds per square inch, n is perfectly water-tin 
and shows no sign of strain. A screw and worm whe'e 
used for operating the gates, thus avoiding any sudr 
shock by suddenly opening or closing the gate's I 
casing B is bolted to timbers in heavy masonry. So, 
times it may be found convenient to use a short draft tu 
the end of which should din slightly into the standing t: 
water He always avoid the use of draft tubes wj 
possible; when used they should be airlight. 

-.<><> OrenhOta have been displaced from ti 
n "be" "f" h ° Ur " ,ame " Uffd Wheel - U '* su P« r io>- '• 





Wooden Penstock for High Falls. 

This plan is for heads from 20 to 60 feet. If w< 



inches 



(as show 






in plan) need not 
with a penstock of the proper ii 
our 26^ inch wheel, giving no h 

penstock of 40 inches square inside, with a frame made t 
bolt the flange of the inlet pipe to the globe. The plank for 
first 15 feet should be 4 or 4% inches thick; for 15 feet 
further, 3 inch plank for the rest 2 inch plank. The flume 
to pass the water into the top, should be the width of the up- 
right part of penstock, and 50 inches deep for a 26^ inch 



! fee 



, of 1 



feet, passing the watei 

velocity will not materially reduce the Head, 
ink should be gauged to a certain width. If the 



le pli 

ber of plank: 



s that 



planks, cut them 60 inches long ; if the plank is 
inches thick this will allow them to extend to the outside 
posts on each side. Then lay off evenly, 40 inches betwe 
gains, and gauged 3 inches from the face or outside of plan 
which leaves a rabbet I inch to receive the 42 inch pieo 
After all the planks are prepared, the 6 inch corner posts c 
be set up, and putting up the plank commenced and carri 
up until the place it reached to splice the posts. Pla: 
should be double-spiked as the work progresses. The small 
corner strips marked B B B, should be well fitted and nailed. 
If the work is well done the penstock need not leak a drop. 
This penstock with 40 feet of water, would have a pressure of 
28, 160 pounds of water, besides the weight of penstock ; there- 
fore put it upon a solid foundation. 

We have 3000 letters on file praising our Wheel. 



Circular Saw with Quarter-Turn Belt. 

small size, operating under heads of cons.deralde lu-i-ht Hi, wheel ,, shown ,n , „, ht,nW'l 1 ,). k T ' 

attache,, leading from the wooden penstock. The pfpe \^J!Ta" ^^onZ^i "of ^^O^T 
^uLTLVomZlTn T^TT J t °L he MdeS l'?' ^'° be CaSmg are fla "«" t0 '-' "P° n ,he -'Is. afford ng g a con! 

iszvze x, ^n*^^ ^r^ The ««^siss 



= need be no difficulty in the matter. When the method ,s _..„. 

' too large in dimensions, nor should the o 



iopted. it is best to have the pulleys 

other very small.' When possible they Should l'„' r^'i. K^rT -me'Mze'as'Th; I' Sh ° U ' d ,"" f T be ""* lar E e a ' nd <"<= 
w ,|l ,,!,,,,. Alm,,s. -,K,s ■- K ' .1 11 "eariy tnc same -l.e .is t he proper speeds of the "■•,!...- ...k.,.1 —J 

headslnd s ma tl wheels! y ' ' "" ^ °" ^ ^ wM b — "-'• « «he method 



d fori^? of "!*' PIated WatCr Wheel - T ' h « following is from , 



had the pleasure o7, n.rKc,:: '","„., : "n srec men , f ,h , S ' S fr ° m ,hc *'""" f ' ""™ " W * ' = 

field, Ohio, to order of the Smit^on a I X ? w" h , n" 5.° ns, " ,cted »'X Ja»-e< I-efieUV Company, of Sp, 
been built for a high head of water ! „ ■ i V| el ^ " K ' ' r The wh ' cl '" 'l"^"" n '" ver/ sling, ha 

highly polished, and heavily plated with gold -,„d sdvc. I Ins ' vh't-l \ '' a '"' "" ' m " h ' ' c, l' len<lem - A " the P»'* 



of course highly gratifying to the manufacturei a well ''"'■' : ' in made water wheels-a fact which is 

machine. TheLenel is aSlouble a „ ' , ' ' f a ™ "* " ! , m;1 " u , f " '"'^ " h " l " e thl ^ eff « tiv <= and reliable 

gates, and contains the latest improvements'' S heek coml) '»^ ™ one shaft ; is fitted with adjustable 

. Andrew Gibson, Eng'r., Martin, Wash —We use ,„,„ „„„. , i _, , , ,. 

head 160 feet, to run an Edison i.orJo Vol. Dvnnmn ,„ .;.,,,. sL. , ,"' " * tvl f dn ," ble 'I'scharge 1514: inch mining wheels, 

Pe.le lunnel: this wheel „ first-class in ever, , 



iiedit Man 
ter. \ 
I Eltctric Lighting, i 



powVr e ,nd "r T™ 'T"\ ""' ***'""£ VCrV ' mle '"'" ^™' , oI'h'!™!,;,,', I i ', 1 : ::'.'!?' .'.:„(! r : t : L ' laSS1 ? ev ^ .Particular! 



Built by James Lf.ffel & Co. Si'iunghm..,, Ohio. ^__ ^_ 

127,726 ft. Lumber per Day, Five Leffel Wheels. 

} r i a i '-> r <:*~im**.iJ n/,,,- Peshtigo, Wis,, April 25, 1890. 

I n^4-wSe^ f ;: -turbine whee.s, two 56, two 66 and one 4 o. We run three circulars, two , lath jgj, 
two edgers nine trimmers, two large slab saws, two small slab saws, two log-jackers, two emery gummers, one edging 
g inder 8 and all the necessary earners, etc. Our dam gives us an average head of about S/ 2 feet. 1 he average cut las 
feason per day of 10 hours, including all stops from time mill started, April 15th until shut down .November « h w 
,27. 7 26 P feet. * We are weil satisfied 8 with the wheels, and for any ordinary head of ™. *£»£**££ ££££ ^ 
market, Verv truly yours, 

Frontier Mill, Grist and saw Mill. 

ws a frontier mill, combining in one view a saw mill and grist mill both of simple construction 
. Either may run separately or both at the same time. Such a mil can be cheaply construct- 

^>re temporary than the illustration exhibits if it is desire o expe m 1 . le lea . completion of 

The grist and saw mills may both be of portable character, which will still further enable tne easy ana rapi v 

such an enterprise. t 

Water Power and Electricity. 

This method affords an easy, and flexible means of transmitting power to inaccessible P?»|«S. »' »* 'p" g J.^ fc^U^ 

, ,, ,. , ■ :„ r .„„,-„ c VVV recent v sunn bed two wheels giving 000 H. 1. u men is u>m a 

s being successfully applied in many instances, W( recenri) suppncu 1 c „ c ,„= tW distribution being at many 

listance of S 'A miles ; also one wheel of 550 H. P., for power purposes by this system, he distribution being at y 



■!...« -I,, water w eel,' > d amo u"t Trhal P ,7«,,„ i.'^° 1Ve ?" "P™ 1 ^" " f ^»« $75 per horse power. 
■stMi.au- of ,he comparative " 1^' ° r r $,2 °- »'" ,,or « l' utt "- Anolh " P»B« "I ,h.s pamphlet j 

n the application of P » 1k,1,„ L n m ? ' " ° f 1>OWer " ans '»'»'°»> "I distance.. We will answer any 



T| Saw M iH Driven by Mining Wheel. 

zomai ".X , '1^;^^t ,, ":;:,;^; li :;:,;i;;\',;: , :; h 7 i ;; ! j,;;';' i ; i ^ n ; ^n/ 1 ' 11 ' wi,h t f our Minin e Wheels on h ^- 

A wooden penstock is herewith shown of more than usual heiehl extendi,,- .1 , i 
nectetl to the dam or race by a horizontal part not shown An i™„, '„; .i ,) c ""' vle " hi the picture; it is con- 

panic- want Hie simplest method of application 
Traiismittiiifr Machinery.-fShafling, gearing pulleys etc l W 

"' '"nsm.ttmij inach.nery. Careful attcntio,, ,, .^, en c.' , ' " ' C - arC P re P"ed to furnish promptly all styles 
supplying „,e ,, e „ geami . r> ,,,,„ . - • ■ r r '-I-.n,n,. ,, r „ porl h ,,.,, ,_ ^ J,^ 1 y ' 

-, ,_ . e "" re Hater P° wer Plants for all purposes. ' ""m please us to furnish plans and 

mechanical News House pim. i i , - ■ ■ 



J 



Decked and Open Top Penstocks 

a firm fo± t U , ntlal *%? '" """"^ w " h >'«>> t.mbers and 

caseTZ Erf f , ? b °" 0m °J ,J " ' S ° f ,hal ma,erial - I" •" 
as ^^^XjS^JMfttt- « 

cover all of these, that the full benefit of th< 
^' , :':V , ! e '"'"orcy e, ex.ec 



There 



-I be suffu," 



-.. the floor of flume and the tWo'f tail race To ta 
Z%LEE*3l ^ ^ u"" 01 " obslruc " (l ». from the fl 
hea »v nhnk, , "* ^ Wheel " The floor "hould b 

w"e P !„"r, S> to * Upp0r ' '"« combined weight of wl 
should h, h " n<l f K«r,ng. The floor of these peiUt. 

and the water will hold it in position ' 

bay "■WjEl'u ha. " pe^r S «d Wr^A"^^ 

ng of forehay or flume being merely extended i„ Jo the * 

&h. «d"r.he h °e" y mdr;r,he ,h V'T di ^ *' ™ 
-wo or three beta ^T^H^ft^f J?" ' 

"2 beTml^er^T 1 ; WherH ' y *^2 B ?J 
ouia t>e diminished. Tins penstock can be constru 




, HW1LT BY JAM*, Lum & CO., SWWCri«LD, Ol 

„ _ J Decked Penstocks Direct Attachment. 

j Some Floor and Saw Mill* are k> situated thai it i diffi „i. , i 

i ihaft above the surface of the tail watei rhi. hapo, f> to the Water Wha»| 

- MUUnd the machinery operating on the first fl n, „„" ' • O'lhird atorjr of the 

Hesidesthc up,.,;!,, ,„„,„,„ „| ,,,.„,„., 
| decking may l, e three,,, l„„r 1,-ci I,,. I, ,'. , 

iwenty- three iochas disinetei I I 
j oppoaft, page ,ho« 

Around the ahafi » ofpenatoch 

Hie upright theft m 

inthecut,tt>dri»« Mil honionlal shaft, f„r Saw M 

resting'upo" thi .to,,', 

also used ,,, 

husk frame separate from the pel -ildtof ih. 

Arrange Your Machinery to Suit The Water Wheel 

•; '-■<" »'K;^r',.;;.;V. 



,' James Lefffi. & Co., Springfibld, Ohio 
Gold Mill And Mining Turbine. 
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The opposite page shows a Mil 1 for the reduction of ores, and is termed a Free Milling Gold Mill. It is without t 

triplicated machinery often r.-quire.l lor the reduction of various gold and silver ores. Our Mining Wheel is similarly 

pphed however, whether it be to a Gold or Sliver Mill, a Concentrator, o, Reduction Work .,11 l„ ■„,,. ,.,, , !': 



I appiier, nowever whether it »e to a l.old or Silver Mill, a Concentrator, or Reduction Work ; all being d 

mary horizontal shaft Our illustration shows the simplest kind of mill, requiring only an ore crusher in the upper pari of 
budding, and a suitable number of stamps and uiu.ms ,n the lower part, which comprise a ., ..machinery 

The ore crusher reduces the ore to an even size, and from this crusher it is run into bins or chutes, conveying the ore b'- 
rectly to the stamps which pulverize it to a suitable degree of fineness. The stamps usually weigh from .50 to 850 pounds 
each, and are raised from 8 to 14 inches, making bo to 100 drops a minute. They require Iron, . to 5 II. 1' per St, nip and 
f will crush from I to 4 tons per stamp per day. of 24 hours, depending upon the kind and quality of the ores 

A small constant supply of water is admitted to the mortar in which the ore is being line crushed, and when reduced 
to a certain fineness, the supply water washes ,t through the screens of the mortar, by the dropping of the stamps, and u 
i passes over inclined amalgamated and sdvered copper plates. Irom u hich the gold i, afterwards gathered. Our Mining Wheel 
( driving this class of mills avoids the nee. ssity ol gearing. I his is desirable on account of the high speed of small 
i wheels, applied to high falls, so often found 111 the mining regions. The wheel should be placed on a linn foundation 
I with the shaft level and parallel to the mam horizontal shaft within the works. The power is then belled direct from 1 
j pulley on the Water Wheel shaft, to a pulley on the counter shaft and ,s thus easily and simply applied 
i The water for driving a plant like the illustration, is usually conducted from some high point, by piping of any suit- 

j able size and length, for the power and quantity of water the stream supplies. The same power is obtained as if the watei 
I came directly over the wheel by a vertical pipe or penstock. 

J. A. Shoudy & SonS.Ellensburg, Wash "We are using two of your wheels, one 30 inch and one 35 inch 
I special. The 30 inch is driving our flouring mill, of 100 barrels capacity, and the 55 inch runs the electric light; both 
! giving entire satisfaction." I Eteetri,- Light an,/ /•/-;// Mi/1. 1 

C. C. Lowe, St. Elmo, Colorado. "The l$% inch water wheel I bought of you 
one 16 inch saws at the same time ; can saw 10,000 shingles per day and 50 cords of wood, and ,1 does not lake a full gate 
at that.' (Shingle Mill, etc.) 

Case Bros., of BeilZOIlia, Mich. "We are running at the present time one of your water wheel, that has 
been in almost daily use for 25 years, an. I is doing excellent work to-day." 

Rochester Eleetric Liffllt CO., Rochester, X. Y. "We are using two of your 23 inch twin water wheels 
under an 80 ft. head, and it affords us great pleasure to give you a hearty endorsment of their work. They are better than 
we expected, and capable of furnishing much more power than you represented. For electric lighting they gi\e us splen- 
did service. Our light outshines them all." {E/rtric Light Plant. I 
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Flour Mills and Turbines. 
Herewith are illustrated two styles of Flour Mills, showing a 
portion of the interior of each Mill. On opposite page is a 
modern Roller Mill driven by a James Uriel Wheel, placed in 
a decked wooden penstock; the power being transmitted 
through a pair of Level gears, to a line shall in the basement. 
The line shaft connects by belts, to the four Roller Mills seen 
in the picture. The upper part of building contains machinery, 
for elevating and cleaning the grain, ami for sepai.iting and 
dressing the product. A Mill of almost any capacity, can be 
built upon this general plan ; only an extension of the building 
and the shafting with additional machinery being necessary. 
A higher or lower penstock, using a larger or smaller wheel, 

The design of Mill on this p. lt;e is extremely simple in detail ; 
the Mill stones and the 1'priglu shaft of the Mill being driven 
by belting, directly from pulleys on the Water Wheel shaft. It 
shows also the greater simplicity ami superiority of our Turbine 
r the Overshot. As a comparison, select an Overshot of 22 
t in diameter, and three feet face, to drive a -mall Mill under 
24 feet head and fall. This size Overshot, constructed in the 
lightest possible manner, is very heavy and the weight i- further 
increased by the water in the buckets; resulting in consider- 
able loss of power from friction of ihe journals. The power of 
such an Overshot, would be transmuted to a l.ir-e bevel wheel 
about 12 feet diameter on the Water Wheel shaft, working into 
a small pinion on a large Upright Shaft pa-sing through the 
Mill, and upon tin- shaft a large spur wheel is placed, working 
into a small pinion on the spindle, resulting in an enormous 
strain, and a large loss of power. 

The principal objections to the Overshot, are the great ex- 
pense in the construction, requiring heavy shafts, gears, etc., 
and the great loss of power from friction of the heavy ma, hin- 
ery Our Turbine in place of a 22 feet Overshot, 'would be 
perhaps 1 1 1/ 2 inches diameter. The Shaft about 1 5 4 inches 





replaced b> t\ 



cighing s, 



■allp 



eighing 40 t, ,n j ,,1111,1,, ,,, 
,ght Shaft will, inedv, rshot, is usually 5 
hile the extension of the Turbine neei'l ni 

'|iiuk motion from the I 11. Line and redi 

■ ho, ,|,ee<l of the Overshol 
. a faster speed ; thus Amplifying with the Tur'bin< 
tng with the ( Ivershot. The use of our Wheel nc 
1 cost of m chinery, but gains largely in its effei 

• •■ ipli.it> ol arrangement, an, I .1,,. , 1 
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Washington. " To say we ai 
:h special wheel bought of you, does ni 
«e are more than pleased.' It gives a 

tart. If we should need a dozen vv'hee 
ill to be the James Lefi'el." (Saw Mill 
, Idaho. '■ I have used the Leflfel 



and hav 



the 1 






Stone Foil Paper Co., Manchester, Tenn., state : " 

■ 

our paper mill for the past seven years, during which tim 

lod satisfaction, and is as good as new yet." 

!\I< R<> imlds IJros., Cleveland, Term. "The 23 ii 

special wheel bought of you two years ago is giving entire sa 

faction. I'nder 11 ft. head it runs a corn and wheat mill .- 

ipliced a 30 inch wheel of a 






■r of w 



„ Chase. \V. 



;.■ Mill, 



We have found the 



Notice to Those Writing About Wheels. 

Parties ordering wheels or asking for information should answer the following questions: 

Whal is the head ol water when at rest ; or the vertical distance from surface of head-water to surface of tail-water 
If the stream is small, what depth and width of spill is there over a weir hoard as described m our article on measi 
ment of water, pages 4 to 7; or, if an overshot has been used, state how wide and how much the gate was raised, 1 
particularly how deep the water was above the gate opening. 

If the stream is large, stale whether a creek or river ; and if possible give us a measurement according to our instl 
lions for "large open streams," described and illustrated on pages 5 and 7. 

Whal size and kind of wheel, if any, is at present or has been running, and how many square inches opening is th 
in the gates or wheel ; and how many hours out of twenty-four will the stream supply it ? 
Whal kind ol machinery do you wish to run, stating all the particular- . 

If a corn or wheat mill, state whether old or new, size and number of burrs, how many bushels each one is grind 
at present, how much you wish to grind on each, and how many will be running ol once. 

If a circular saw, state the size, number of teeth, anil what speed it has ; it n sash or vertical saw. state speed or ni 
il makes, or is desired to make, and the length of stroke. 111 eithei > ase. stale whit kind of timber you int< 
cutting, in 1 particularly what amount of feet, inch measure, you intend cutting in tw< 

ilen mill, give the number of sets of machinery, whether light or heavy, and kind 1 I goods made ; if a coti 
mill, give the number of spindles, also of the looms, and lb- 1 new mill, and kind 

of wheel 11. use. 

If a rolling mill. g,ve s,,.- of rolls, number of revolutions per minute, and s„ e of iron to be lolled. 
What is the speed of vour main line of shafting, ami is it upright 01 horizontal? 
low the level of head water' 

there ar ■ main and connecting gears. alwa>- stall pui 01 hevel, number of cogs, pitch of 

1. h wheel. 

j,ee of accura 

we would like ,11. that may in some mai 1 ilemenl ol some kind, « 

enable us to offei some advice, which we shall be pleased to give at any time. 

Problems and Solutions 

thi diametei by ; 1416. or as 7 ,s to 22 so is the diame 

ide I he circumference 1.) , 1416: or multiply the circumference 

I imeter. 



. ^J^^j^^ o„„, 73 

To find thtart* rfl Ct nU. Multiply the circumference by o ne .ZZZ^77ZZ7- 7~7~Z ; 

d.ameter by .7854; or multiply half the circumference by half the dim er dlameter . °' multiply the square of the 

T» fimtl At diameter of a Toothed Wheel. Mului.lv the m.mh„r r 1 , .t. u .u 
containe.1 in the pitch, the product will be the dia ' H , 7 ," " Uml>er ° f ' / " r 0'-""»>«s of an inch 

teeth by the true pitch ami the , luc, by * 3 X 'Vh^"^! "B^the^eter betwe^ the "oi"/ W "" T^ ,° f 

entire diameter from /,./«/ t, >/,.,«/ of teeth on opposite sides llle P ltch " ,,es and not the 

*H.VSSsStK £ St^^drvK/Sc; sm t,,e r ,oc ? oi number of ■«*—• - <>* 

teeth in the driver, and the quotient wdl be the diameter of p7nion P " " "'^ "'" pr ° duCt ** «he number of 
To find /.',.■ \ , ,,,„ l<„ ll0 „ L „. /,,,., ,,,,,;,,, , ], u , ,... ,-,..,.. , ., . 

*"««*»■'/ 7',,/i ,, ,„, , /r ,„ .. Mll| J v „„.', ;,„ •' ;.'/ ""•-"•. «W ^ Diameter 0. 

its diameter, and divide the product by the number of te ti .. .11° " by Ils number ° f teeth o 

To find ■') ,, ,\ 

■ts number of teeth o, i, s ,|,amerer. and divide the .' ', ° "£"*," ' h ' ' rSt " h . eel '>' 

etmlt » h. non ,ber of revolutions of the last wheel. >r tne diameter of the last wheel ; the 

-h whee, is to make. ,,, s^ar^it, 1 , J 7. ^^H^ "^ "" ^^ "' "" *" " f -"- 



.._ r ., ...» .»,., Llly B1 ur ,ver i.v .ts rliameter, and divide the prod 
driven shall make. 

-Hmuterof Drh,.. s . 

:t by the number of revolutions of the 



To find the Diameter 0/ Drning Pulley. Multiply the 
shall make, and divide the — J — - L - -■ ' 



fM^P? Conipllmoiiiary bettors on File, rhe firm ol fames I effe! & Co.. have been building the lames 
-ftel Water Wheel lor I iur rv- llvn i vks . durim> this time m anv hundreds oMeiter I,,,.,. I 1 r .l ames 

oth.r useful matter, and space for a few extracts of letters only will be I 1 ,r 1 omplimentary notices. 



» Leffel & Co., Springfield, Ohio. 
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15 Leffel Wheels Giving 6,000 Horse Power 



. May I 



Messrs. James Leffel & Co., i 

Gen Ts-In reply to yours of the 6th inst.. asking " how our new wheel* wnr'wTl^., 
would say that we have no fault whatever to hnd with them in fa« the "v Tr/,lri„„ ™„ ^nchfons we placed them," 

calculated on, that is, the two setsor run, we ', a, n nd , ,•' 1 las < ' 88.T E -£ ? 0T \ vlth "","» than we 

of good po.nts.n its favor, and the satisfactory working of the two runs as mentioned confirms * X, "conclusions 

a practical illustration that we studied very closely wnife £ 'acTu'aV Ration -i'couM ^dTl^o "• ,n ^'of 
-"% that we thought we could change or alter to advantage. We expect to get the new wheels and mach.nen r,.° 



>nth, when we will have about 5.003 horse power in that mill alone. I'hese 



and the power consumed in a room 70 by 80 feet, without the use of gearing or belts. Our wheels in 
placed twenty feet above the tail water ; rather the bottom of the draft tube is twenty fee- "»■-- "- 
and the water 111 the wheel pit stands one to two feet above the bottom of the tubes, mak 



n height hanging below the center of the wheel shaft. We have a vacuum gauge at'tach 
d.cates .6 to 18 inches of Mercury, showing that we lose nothing to speak of by placing the wheels on ho 

1»L«,7j . ' llsthar « L ' vvater ; Calling the SpeL "' C graV ' ,y "' the mercur y '3-6, our gauge shows that the v 
tube stands above the center of shaft. 

In the fall of 1883 we placed two of your special size and built 44-inch wheels on our lo 
under 28 feet head, and they have been working day and night eve, s.nce. They replaced a 
shaft. The old wheel was not able to drive half our present machinery up to speed on full work, these'n 
everything up briskly and not using full gale. We measured the water from old wheel and that used by your two 44-ii 
and found the latter using considerable less water and giving us ample power. Formerly steps and gears bothered us now 
we have neither step or gears. We have now fifteen of your wheels 1 all excepl one 2;-,,,, h working on horizontal shafts, 
giving nearly 6,000 horse power. Yours, truly. WARREN CURTIS, Supt. Hudson k.ver Pulp ft l'aper Co. 

17 James Leffel Wheels on Horizontal shafts. 
Messrs. James Leffel ft Co., Springfied, O. : Palmeb P. O., Sarx 

Gents— We have 17 of your wheels in operation, and some of them have been in 



atisfactory results; we have had very little trouble, if any, with the w 



squi 



where so much bark and trash runs with the water. These wheels are from 44 inches down to 23 inches, and all 
on horizontal shafts and in iron wheel cases, under 50 and 32 feet head. 

One of the pairs of 44-inch wheels under 50 feet head has l>een running night and day since 1885, with no changes 
whatever, and writer has his doubts whether any one has been into the wheel case since it started. Of course, this is the 
main thing with a wheel where there is plentv of water. As far as we can sec, they give good power with economical use 
of water. Will you please make for us another special right-hand 44-inch wheel; we want this as an extra one; rough 
bore it 8'A inches diameter, and ship it at your earliest convenience by freight. 

Yours, truly, WARREN CURTIS, Treasurer Hudson River 1'ulp & Paper Co. 

Water Wheel Gates Partly Closed. 

The majority of James Leffel Wheels now in use, are operating at part capacity, the gate- 111 many instances being 
rtly opened and closed alternately, while the wheel is at labor, and often permanently set at a fractional opening. 
Wheels are often selected by customers and mill Architects, larger in size than necessary . but sometimes of large capacity, 
because of variable stages of water supply, and for various other reasons. It is not possible to design or construct a 
Turbine, that will give always equally good results in speed and economy of water, at any and all proportions of gate 
-^ning ; but the imperfection may be to some extent removed in some kinds of wheels, but in no case so successfully, as j 
been accomplished in the Leffel Wheel. Our Wheels through their extensive introduction, during the 32 years of j 
ir manufacture by us, have made a wonderful record for successful performance, when running at part capacity. Many 
other wheels built by other parties, realize a poor economy of water, when their gates are partly closed ; and unavoidably 
•hrough their defective design, they become irregular in their work and speed ; consequently difficult to regulate by a 
overnor, besides using too much water for the amount of work accomplished. 

An instance is before us where a wheel built at present, has obtained a good reputaiion for high percentage, by per- 

stent and continuous publication of test flume reports, in advertisements and various trade circulars. It i- not generally 

lown however, to the public, that these advertised reports by the makers of that wheel, are entirely and exclusively full 

gate results. An official report of tests of eleven of those wheels, shows that an avenge of onlv 41 per cent of useful 

effect was obtained when running at half gate opening, and u-ing half the quantity of water,' that it required at full 

— pacity. The James Leffel Wheel under those conditions, particularly the hie new Samson, either in practice at actual 

>rk, or under observed, competent, honest percentage tests, would have given a rcnioikal.lv high useful effect; this it 

is conclusively shown in numerous practical instances. This high economy of water under part capacity or partially 

opened gates, that we realize, secures high regularity of motion, whether under the control of a Governor or otherwise; 

-dering it peculiarly well adapted to powers requiring intermittent work, or enables the customer to use a wheel of 

lew hat larger capacity than the stream. We have many letters on file, peaking in highest terms of praise, of the sal 

tion our wheel is giving, running at all stages of gate opening from a quarter to full open gate. 




Head Gate Hoisting Fixtures. 
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post, fastened belov 
cry nous, or otnerwise, to tne sliding gat' 
covers the square or rectangular opening, 
ting water into the penstock. The stem carries 
a straight iron rack, into which the pinion works, 
for carrying the gate up and down,— this pinion 
being rotated by a detachable lever which is 
dropped into mortises on a ratchet head on the 

A mller is placed behind the gale stem on 
a shaft parrallel to the pinion shaft. This pre- 
vents the gate stem fpnii falling away from the 
pinion. The end of tins roller shaft carries a 
pawl, which drops into the teeth on the ratchet 
head, thereby holding the gate at an) height, 01 
while the ratchet head is being operated. We 
can furnish the irons foi several sizes oi this gate, 
with plans for attaching them ; and will quote 
prices on application. 



1 good repai 



HEAD GATE HOISTING APPARATUS 



Shafting, <;<>ariiij; and Pulleys. 

, We furnish all styles of transmitting machinery. 
I Our firm gives careful attention to designing 

its and supplying the best shafting, gearing 



Raising Water for Irrigation. 

Water is frequently elevated by machinery for irrigation nurooses where there ni<»c nn t..»..«l .«..«.. r i 

power. The first is light and irregular, the -. . ■!. ,,' U '"I* ™pen' "^while't^K 

turatively inexpensive The elevating apparatus consists of a variety of Pumps, built upon both K.Han and Reciprocating 
principles; the latter be.ng used almost exclusively w,th wind po«er, both styles, houever. he,,,., applu able to steam or 
water power. The plan shown herewith is driven by our water wheel, using a form of Rotary Pump. Plus design affords 
he simplest poss.ble wheel and pumping arrangement. 1 he rotary motion of the wheel is , arried d, rec.lv to the pumps 
by a pair of spur gears, or a belt and pair of pulley,: the gears and pulleys being of such size an, I proportion as to pre- 
serve the proper working speed of the wheel, under whatever head it may be placed; securing also the proper speed of the 
pump under its particular pressure. 

The opposite page exhibits both the vertical and horizontal shaft 
amount of connecting machinery. Other styles of gear and pulley 
plunger pumps connected by cranks and gears, if it is thought advisable, 
its supply of water from the head race, thus avoiding the use of m 
necessary if the water is pumped from the tail race. When economy 
possible should be used from the bulkhead or race to the water wheel, : 
pipes pass the water at a slower velocity, therefore with less friction a 
of these pipes in each instance, beyond which it would be a useless 



plans of the power plant, when parties give us sufficient informalio 

Cotton Mill Water Wheels 

A very significant fact is the extent, to which the | ame- l.effel Wheel has been adopted by Cotton Mill owner 
where. These manufacturers investigate the ,, uantities of a wheel more th,,r,,ughh. and with them a reliable poi 

trying experiments in water wheels ; and they demand that it shall have he ■„ proved to |„,sses, the greatest practice 
We could give a verry large list of names of panics nsing our wheel, giving more than 40,000 H. P., in such Mills 
country and in foreign countries. There is good reason for this exacting care, in selecting wheels for Cotton Mil 
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nlrolled and regulated, as its available effect is easily influenced, by the steadiness and facility with which it is managed. 

It is for these reasons that the Leffel Wheel has attained such extensive popularity, among the Cotton Mills of all parts 
the country. It has proved its practical worth for a long period, under the most trying conditions and its superiority ii 
lount and uniformity of power ; and the ease with which it is controlled is unquestioned. The work of putting in th_ 
leel should be done in a most substantial manner. Page 74 shows the method in which the Leffel Wheel is frequently 
and arranged, although in this instance the wheel-house and setting, are shown of a large I'aper and Pulp Mill; but is 
quently adapted to power plants for Cotton Mills. 

Capital Electric Light and Motor Company. 

The opposite page shows a scaled drawing, for an electric and power plant, having three of our zo-inch James Lefl'el 
Double Discharge Wheels. Two of these have friction clutch pullevs on each side of the wheel, either pullev separately c; " 
operated instantaneously, by means of a lever attachment. The elevation view shows elearlv the style and application .. _ 
governor to each wheel. The proprietor, Mr. W. II. Kidenbaugh, of Boise City, Idaho. um. ; - several other of our wheels 
for other purposes. We copy herewith from his letter of June 21st, 1891. as follow- : The three Double Discharge 20-inch 
wheels, and one cif-inch wheel, and head pipes, etc., all fitted to plan nicely, and are now running satisfactorily under 62 
f —t head, and furnish ample power." 

The Smith Paper Co. Use 27 Wheels. 

MKS LeKFEL & CO. 

Gents — It gives us pleasure to state your wheels continue to give us good satisfactior 
ur wheels from aoif 2 inch to 66 inch under heads, at our seven mill,, varying in he,ght from 9 to 15 fee.. . 
:just ordered another 125 H. P. Wheel of your make, which is the best testimonial we could give. \\ islnng you continued 
ccess, we are, SMITH PAPER CO., per Wn 

Nicely Balanced Water Wheel Gates. 

Much importance ought to be attached to the des 
...d best work, _ represented by the Sam„,n Wheel, has the gate, so improved and arranged, as to be almost perfectly 
balanced; enabling them to be operated quickly, easily and with a comparatively small amount of pov- •"■:. :-- — • 

lVr i T. 1 ' n ,f„ n ",? b „ e / ° te"-, 2'--aron -,,e c,,gg,,,g and moving pans ,,eing less, and tne 



a.uci, importance ought to he attached to the destgn and style of gates, and the means of operating them. Our latest 



u„ „,, , • , • r , , , , -, 1 s > ') « «»«„ 'i "» nana 

afso orevJ: tin "*"'Y re °P<"ned slowlv ,i, ;i l, r g„,a, prepare and .lifficul.y. increasing wear and' necessity of repliirs, 

also prevent,,,: ,,,„a ,,,,1 , ■., v regnhnon of the quantity of water, that an irregular .. r i,„e, mi. lei »„ reouires W- 

I""'" fr " m a le "" -, who di„,i.,ced a well known Register Gate U I e, I •■ Vl 50 incl 



i Samson James Leffel Wheel is doing our work in fine shape, 
i One great advantage of your wheel is, it will work a Govern! 

Central Discharge Twin Combination. (Style 12.) 

•he opposite page shows our Twin ami Duplex Combination : consisting of two wheels, pl.,ced in a large Cylindrical Cas _. 

lar to Style 19, page 49. The water discharges from the two wheels, uniting and passing downward through a central 

t-tube. One pulley is shown in this instance, hut the shaft can he extended at the opposite end, and the steel beams 

also lengthened, and a pulley placed on the shall extension. A governor is attached in this instance lor regulating "' 
speed of the wheel. It is attached at one end and to one wheel only ; at the other end of the casing, the gates of the wl 
are operated by a hand wheel ; frequentl) the same governor is attached to both wheels by extending the gate rod shaft 
across the outside of casing. The head pipe leading the w.iter to the wheel, can be placed at any angle, from a horizontal 

should not fail to let us know which direction it must run ; whether the side of wheel next observer shall run up or down. 

Which Way Must your Horizontal Wheel Run? 

When writing about, or ordering a horizontal shaft wheel, be sure to inform us whether the side of the wheel, or the 
e of the pulley, next to the observer, must run up or down. The illustrations throughout this Pamphlet, present a num- 
ber of forms of this, and often it is difficult to ascertain from the purchaser, how he wishes his wheel to run. Let us know 
which side of the inlet or mouth piece the pulley should be placed ; then inform us whether the face of the pulley, 
t the observer, should run up or down : and whether the mouth piece should he on the top or the side. An equally good 
hod is to inform us whether the top or bottom of the pulley, should run to or from the observer, slating also at the 
le lime, where the inlet is to be placed, whether on the top at an angle or on the side. li is positively nei 
understand this thoroughly before the work is done, and in making the order, we should be fully advised, or i 
delay and perhaps disappointment will result. 

C. C. Stevenson, Prop'r Douglas Quartz Mill, Cold Hill. Nev., says: "The two 35 inch wheels made 
■ my Rock Point Quartz Mills, situated near Dayton, Nevada, proved a perfect success." i Qi«f/z '.I ////. I 

J. H. Johnson, Half Moon Island. Tenn.. says: " I am driving mv saw mill with 20 inch wheel purchased of you, 
der a 20 ft. head, and can cut 5000 feel of lumber 1 board measure 1 in 10 hours. 1 used a flutter wheel for 20 years under 
head of water, and could never saw more than looo feet a day." 1 Saw Mill. 1 

The House & Palmer Co., Lockland, Ohio. " We have been using your wheels for the past 1 5 years and think 
they have no equal. Are us,,, ; a 35-inch making 100 barrels of flour in 24 hours under 14 ft. head, which we think hard to 
'-at. We have also a 26-inch that has been running for 13 years, and have never spent $20 in all that lime on it for repairs." 
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Water-Wheel Power Connections. 

illustration represents i 



of tr 



I Bevel Gea 



ul.kh .. 



Wheel with upright 
nsmitting power to 
' Spur Gearing, Belt 
the usual methods 



The Spur Plan, is adapted to driving millstones, and 
any upright shaft setting off from the Wheel Shaft. The gear 
teeth should be smooth and well proportioned. 

The Belt Plan, is applied to Mill Spindles or Up- 
-ights too far from the Wheel Shaft to be connected by Spurs. 



Tins 



lakes a 



The Bevel Plan, is the most general application of 
the three, as the power is changed directly from an upright 
shaft to a horizontal. This last shaft affords an easy and quick 
connection, cither by Spurs, Bevels, or Pulleys, to almost any 
and every kind of machinery to be driven. 

Parties ordering the Upright Shafls of us to be connected 
to their Water-Wheels, ought to give us the measurement 
"A," and when wishing a horizontal line, the measurement 
" D" should be furnished. We furnish Gears, Shafting, Pul- 
leys, — in fact every kind of transmitting machinery. 

If Spur- or Pulleys are to be placed on the Water-Wheel- 
Shaft, it is desireable that we know the distances " C " and 
" B," in order to key-seat and locate the machinery. 

The Stewart Paper Co., Brookville, Ind., state: 
■■ In our experience with « aler-wheels, the l.effel is the most 
practical of any we have used." ( Paper Mill.) 

We have 3000 Testimonials on tile in our office, 



Spur, Bevel, Mortise, Angle Tooth and Worm Gearing. 

tration hciewith requires no description. It may be said however, thai James Leffel \ ( o., arc well prepared 
ai all nmo, to make and to furnish the most approved gearing ol all styles and descriptions, and ol anycapacity. Custom- 
ers are thereby enabled to obtain the whole power plain, including water whei al one house. This 

lubject ha* had our thoughtful attention, iluring tin m business, building thi [a Leffel Water Wheal; 

many of which have been supplied with < plete plant-, ol properly designed, well constructed, and tine porportioned 

e«e being specially adapted to the size, and speed ol thi water wheels, thi power obtained, and the parpote to 
which they are applied ; allot • md proportions throughout. 

Trade Pirating Concerns. 

• < in aU i ouri, in a 
who built and sold a o-called Leffel Wheel. A 

connected with us. org ted the so-called I'homas 

tablishing a business, as theii name and ted, upon the 

,. i| 

depended upon an 
heel and our well I , 

1 i,g (he manufacture and sal. ,■ , , Whe< 

idinoui well earned trad, II mpany afters ardt went 

■i similar 
i ii and by 
• ..pnate and 

. . i 






BbAftlng, Gearing and Pulley* ,achinerj Oar firm eiret 

careful attet 

I » er I ver Plai 
OyerSOOO i.-m I Letten, 92 yearn bu net e»peri««ee ,n build- 

ing and selling the James Leffrl Wheels, we have received a >. ng oni »heeli not only theil 

performance the care of management, hand ling, etc.. but also the,, workmanship, style ol finish, strength and appeaiance 



Complete Pit Machinery Plant. 

The opposite page i- designed from complete machinery plants, that we have recently supplied. I he water-wheels 
are placed in a stone penstock, the shaft- are observed extending upward, upon which large master Bevel Mortise Wheels 
are placed ; these bevels work into pinions on the Horizontal, winch carries one or more large transmitting pulleys. Heavy 
iron bridge trees are shown, securely fastened to the capping of the stone penstock. These again carry the secondary 
bridge trees, for supporting the upper bearing of wheel shafts, and the bearings of the horizontal shafts. 

This arrangement shows only two wheels, but may be extended much further, anil can be connected into other wheels 
standing in line. We have furnished a number of such plants the past season, in which a grealer number of wheels are 
connected. A plant having five of our 5 1 , It. wheels in line wa- recently supplied by US, the entile arrangement being 
upon this plan. We are well prepared to furnish, on short notice, any of the gearing, shafting, pulleys, couplings, 
journal boxes, and bridge trees, that may be required, for any capacity of plant. 

Our SAMSON Water Wheel PATENTS. 

We beg to remind purchasers of Water Wheels, that either our Standard, Special ot 
not liable to damages or annoyances, that frequently arise in the use of some late paten 

by parties who are not fully advise I. on the state of the art or water wheel building, anu wno nave nine or no experience 
111 the business. Such patented improvements frequently infringe prior patents, because of the want of know ledge of the 
inventor, reining to the large number of designs already manufactured. Having been ti'2 voars in the business, ami 
during the whole time building the James Lefiel Wheel, we are fully informed as to all of the patent- and improvements 
on the market. With this knowledge and the new industries and powers to which Turbines have been recently largely 
applied, we have added a number of important improvements to th ■• wheel, (with which we ha\c so much experience and 
quainted,) all of which w, have patented under the name of our Samson Turbine. 
The Samson Wheel does not infringe any one'- lights, and it has so successfully and so generally shown and demon- 
strated its good qualities and excellence, in the past two or three years of its introduction, that parlies 'interested in making 
11 1 selling other wheels, will no doubt be prejudiced against it, and make false representations as to its merits, solely and 
wholly becau-e o; its real excellence, the competition it give- them, and because we h.ne not given them, or any one else 
the p tents being intended for the protection of our own customers, and our'large and 






DIRECTIONS FOR SETTING THE LEFFEL WHEEL. 
These rules are stated plainly, to avoid any misunderstanding ,., their application; if thej 
tee! can not fail to work satisfactorily. 
The Mill Dam.-Tl.c , privilege is the construction 1 



go 



Hme leZl V vl ? * = "' V " Kly ° f f ° rmS ' m ^ be found in ,he "Mechanical News," published by 

■' , ° M ) ~ : ,. lh '" contained ->„,e y«rs ago a series of illustrated original articles on mill dams and their con- 
-'ruction. /,;//,/ Co„,/,„,„.„,.,; M,ll Dams," and •• fto..<;.;,it. r , M,l!w, K :„ .„, I M..I, ,„/, ," n nicely printed and bound 

"'Me^^ i l x:;:: a,e ;„;\;:M l ":;!,j'^i, t :r s ami published by - ,ames Leffel & Co - contains ""** ■»«£** 



Head Race and Gates.— 



on of the canal or head race. A frequi 



e race g Uof f . , ! , „ e i , r; , ;' l ! 7 "T^T ^""V-, ", should he ™<>e -.dj an,, deep: this is especially ne'cessa^ 

ssza^orsKis.Kt.^ ™ ^^.j^ pub,ished * « - a siSicsaa 

The Wheel Pit. A sufficient depth of wheel pit, can not he too stronol. im„ „ A . • L . t 

very Irequeni error is made Whether mule, hmlw,,- ,„,.. 1 i ./ , , "',"■"'> ""pressed. It is a matter in which 

and' wide. There ,s no case » e, ■ ■ ,1 . „ " , , '7;'" ""' ,'"' sh " u ' 1 ,e ma ''< llke »«' hea.l and tail-races, deep 

no loss of head, however small, can well Ik X, ,i"l V m Id ",' ' ■ .^"u w \ "' *? "'""' '""""^ un<l " a '° W head ' " 
loss of power occurs ,„ consuming a par, of the head', to force the discharge I «„' „ i ' H^' 1 ', " P "" lhe whcel ' ami a furtner 

wi„ l^r^rKs t;e;: , :;;;;:::;:::;:;::-:;;:; r ;^ •' " * ■;, >< a nd , : by whirh ,, 

II the water can Ih.w through three sides even i les i " here '''-^'•'"■ging on two sides. 

are the l„we„ >,,„„ we would adv.se. If „, ,.„ has TsaX^ , ^ ^ Um'ti'Ts I '' t^ "^ '^however 

as shown ,n plates on pages 28, 64 and 66; and if the sills are used a ph„k , ,' , ., " " ' U \ s,ones 1 '" Ust be P laced 
upon then,. ., would make a fine job to cross the planU.ng, making J^mTI^^^^'SS^* * P ,a « d 



i Leffel & Co., Spring 




FLOOR PLAN OF PENSTOCKS FOR JAMES LEFFEL WATER WHEELS 



92 Bi ., i t» James Li 



A rocky bottom does not require mud sills or plank, but must be blasted out to give sufficient depth of standing 
tad-water; the depth should be continued the whole breadth of Hume, and from two to lour feet beyond the sides, 
where possible ; but in all cases, the depth should be extended from 5 to 20 feel, clown the tail-race from the end of flume. 
The tail-water should in all case-. tou< h the discharge tube, or cylinder of the wheel. Where very large wheels are used 
under low heads, the level should stand slightly above the floor of the penstock where th< wheel rests. 

SlZC of Penstock. Columns li, pages 29 and 31, give the inside diarn foi ..II sicca of wheels. 

These are the least dimensions, which it is expedient to employ, 111 using .1 special wheel. I'hey are ample and abundant- 
ly large for the standard wheels, as these use less water, giving corresponding!) less power, The first named page relates 
to Standard and Special wheels, and the last, page ;i, to Samsons. 

Siate of Flume or Conduit.-- The Head 1 ing water, should be huge enough to 

deliver ihe water <iuietly in the penstock without loss ol head. The water 111 the penstock, to give the Lest icsults, should 
be nearly without motion, except the natural current towards the wheel. I hat there ma) be no mistake as to the size of 
the flume, for cither Standards, Specials and Samsons, we give in columns Ban I |l, the width and 

depth or cross section of water leading to the wheel. This depth is intended foi the lowesl stage; if the head is likely to 
draw down and become less, provision should be made for greater depth Of flume For example: .1 15-inch Standard or 
Special wheel, according to the tables should havi , h .,1 flowing watci at lowest stage of JO 

I .. width of 64 inches. The flume sh 
Construction of Lower Timbers aifd Floor of Penstock. Page 91 gives ■ general idea 

ihe bottom ol penstock foi our wheels. This plan will 1101 1 ,1 may arise; but 11 

■ of the method of framing timbers undo the flooi, and around the cylinder of wheel. A number of 

other plans of framing a bottom to suit certain locations, will n Lighl weak timbers 

■ time be used for the bottom ol pcnsiock. The side sills ■ „ . ■ , .„| ,,| 10 to 15 feel ; 

is to by 12. and the col 12 by 14. 1 , , heads, and heavier 

' now one way, and placed edgewise up and down; 

large flumes may have the sills supported by 2 ... ; posts about 4 inch. the 6 .nidation of 

pit. Column 1- of table, page mbers should be framed apart, to admit the wheel cylinder. 

: 65 ud 66, show penstocks resting on si ... ihes.de 

I may t Mend down to the apt the posts resting on mud-sills, 

where the bottom is soft, or on rock if bottom is of that nam, .,.,,., 

walls, pillars being the best, where the wheel pit than the penstock, to allow fi 

I he floor of flume should be made of 3-inch plank, tongued and grooved an. I spiked down Ihe hole F must 
be cut in this floor, to allow the cylind. I ,h,- hole is given in column I . page 

Surrounding thi hole, soft pine plank should he placed, 



extending beyond the Ranges of wheel, and beveled as shown on page 28. I hese planks should be leveled and planed ofl 
perfectly true'; the flange »l the wheel renins upon the planks, and the cylinder passing down through the hole, its end 
.lipping 30r41ncl.es below the surla. c ol standing tail water. The weight ..f the wheel, its casing, and pressure of the 
water, will hold it firmly 111 place without Listening. 

Open PeilStOCk for LOW Heads. — low heads require plain penstock,; like pages 30 and 65. The 
pit, bottom umber- ami (floor are to be ... id. i> ibove directed. When the penstock is not too high, the floor ol the fore- 
bay, or flume, sh >uld be on a level, or nearly so with that of the penstock, .is shown on page (.5. freei passag 
into the Hume being thus afforded. I h.- . onstriu ti.ui should be substantial, and according to the dimensions given in 

column B, page 29, shown in illustration on page 28 for Standards and Specials. II 1 posts in medium size flumes 

should be 10 bv 12, and higher flumes 12 b) [4. ["he othei posts 8 b) ioandiohyi2. I hese intermediate posts should 
be placed from 2 to j feet apart, according 10 ihe thickness ..1 plank, the heavier the plank the greater the distance 
between the posts. No particular kind »l llumr 1 1 sential point being to make it large and sufficiently 

strong, with a wheel pit and conducting flume of such si/e, as to give free entrance ..ml 1 1 -< I ir^c to 1 lie water. 

Decked Penstocks. It i " haf '- be '° w ' f h fJ" e '? f 

water in head race. rhe wheel in such ,„s, .,,,. .-, pi . "!■■ '" I he floor of penstock, 

the wheel pit. etc.. should be constructed as described in foregoing articles on "Wheel Pit, ' Size ol Penstock, etc. 
The ordinary penstock has a horizontal portion attached; the lop ..( this additional pari neing covered or nranni ; ue. « 
the point where the power ,s 10 be lake,,. The water-wheel shaft .... I - h stuffing boxes 1, ... ihis dc k 

or ever, this to prevent I takage of water. Wh. 1 1 "I stuffing Loses can not be convenient!) | .red, 

the millwright can construct them of wood, 10 answer the purpose. . ni . nUnrl . . .,.., 

The timbers in the decked exte ■ hi I., ,....n B and substantial as those in the mam hod) ol P^stock and 

a few bolU at suitable points, as shown on page (.4. will . . - "bed h,, 1 1 - .1,, >ul. .e 1 .1 a. >. a as .1 

^^nU-ipM^i^ob",:;: ■■ : '"-r 

,n all 'hrecn'msl theva.fo.d afso a good ,-,ock may run under 

the mill i.iv .lesired ilMan.c niacin" u heel as nearly as possible to the machinery; thus saving powci. 

Th'e^hayRac, ]\j- ^X, S- 5 5TSS 

n "' bars should I, .-.,■ ■ '"»•' thello.v ol wakl. and shoul 1 1 - onl |,,s 

Considerable head is often los. by ,1,,- n. iency ol the wheel thereby unpaired. I all ins.ruct, 

subject will be found on page 24 

Draft Tut»eS. Wheels under high f .lis are sometimes plai ed, .1 1 dist 



e the t: 



conducted from the wheel through an ail light li 






allow a free 



the lower timbers o, penstock the »,..,, ■»"'.■"'■« •"; ;™ ? Exceed to feet in length; as wi.hin that limit, by 

There is ordinarily no objection to the u.sc ol . dial tub, not «=xcec^^ ^ ^^ D f experience in the matter of 
good workmanship and prop,, material. ...» ..i.-i.gij >' ^ " ' ^ „, .^v 'dimmish the power of the wheel j we 

proper construction, and application. „,.,> ie..d u, ...si k > > ,,?,,,„„:„, llie , :l n. When a draft tube exceeds 

would therefore advise, a. a general rule, that the wl.ee be placed at n.orough manner, and per- 

,o fee. in length, particularly for small wheels, it should be ' ' ' _, '' ' | .* ,, , s & her wa ,er-,iglH or 

fectly steam-tight. Kvpcnence has taught us. that long » ... k u e The en( , of „ lc 

durable. Great care should always be taken „, getting ,1c ^ m mak d , s . 

draft tube should dip 4 ■» 5 '■*» W»» ■'" ' u " a " . ol h ' " d "'* ta " 

charge pit large, as when the wheel is used without .he luoe. ^ ^ ^ of ^ sma|1 

Long Head Pipes. I 1" f ° re S°| n 6 P a (. e 9 ™" s a fi sho g ws the internal arrangement of Mill, and the wheel 
wheels, under a 06 leet head at Willi . mi > . • ■» ^^ u , ril(llnc ,| all ,| the same power realised, by placing 
whi h the pipe is atta * ■'- dlr ' ec(1 , over the wheel. The power in either case is due to 
on - ,ha ' ' 1 , M levels of » ite. I he pipes should be large and ample, to carry the 
'"'Tciiv.'.ir./void' lo's ,oad pi, e by friction ^T.^"^^:^.^^ 
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ENGINES and BOILERS. 

Brief mention is here made of our Engines and 
Boilers, in the manufacture of which we were 
early engaged. The high reputation achieved by 
the splendid success of our Water Wheel in fur- 
nishing power resulting in our receiving many 
applications for steam power also. That our 

have been successful, is abundantly attested by 
more than 4,500 we have introduced giving ex- 



Horizontal, Centre-Crank, 
Engines and Self-Contained, 
Return Flue Steel Boilers, 
we now build in a large 
number of sizes, above, 
5, 8, IO, 16, 20 and 26 
Horse Power. 





Improved Upright En- 
gines, with Submerged 
Tubular Steel Boilers. 
We furnish in various 
sizes, above, 

3, 4'j and 6'-- Horse 
Power. 



our a J™ f h p P f Pamphlet devoted exclusively to illustrating and describing 
our Engmes and Boilers. Copy of which, with prices, will be sent on application 
stating power wanted, or kind and size machinery to be driven. application, 

~— I^H^Ll^^^L^. CO " Springfield, Ohio, V. S. A. 
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LEFFEL COMPLIMENTS. 

ite: •• We are running 27 of vour < 
15 feet. We just, 






beat them. 

Ives & Miller, New Haven, Conn.. 
an.! Consider them altogether the best made. 

8. A._ Ladd, Treas. Meredith Mechanic Ass. 

purchased October, '67, the 

purchased, 
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iril, '80. 



Head 40 feet. 



"After; 






li factory 



wheel,. The first 

{Meredith Mtehani. A >„.< ,a n»i.\ 

I^aiie & <iale, Troy, N. V., slate 
well pleased with their efficiency, r'uur years ago w< 
•Men is the best evidence we could give of our opinion 

H. Smith Co., Grafton, Wis., state '• The 44 1 
1 I tad 14 ft. head at tf gate it drives the whole mill, c 

W. P. Farmer & Son, Murphy, N. C, say 

In. So far it has proven as steady as the water thai rut 

Hearden & Thomas, Kayetteville. Tenn., sta 
-emce stnee 1868, and one 66 inch since last Septembe 

W. Allen & SoilS.I'ushmalaha, Ala., state: " We have been using your wheels' for 18 year-, trying others before 
tn.it time, but have found none that will compare with the Leffel for power, durability, economy of water, etc." (Flour Mill. 1 

Car hot Mfg. Co., B. Green, Agt., states: " We have been using 5 of your turbine wheels for 15 or 20 years; 
tney have done good service and we are entirely satisfied with the work." 1 Cotton Mill. 1 

Tagtrart Bro«., Watertown, N. V., slate: •• We have at present 8 Leflel wheels in operation, some of which have 
neen in use over 20 years and are giving good satisfaction." I P,i/>er Mill. , 

(.lames Leflel Water Wheels. Built hy The James Leflel & Co., Springfield, Ohio.) 



/ater wheel we bought of you works excellen 
pair rolls, etc." [Flour Mill. | 
The 35 inch turbine of your make is a success in ever 
t, leaving no room for any other than words of pr;iise. 
•• We have one 56 inch I.effel wheel that has been it 



